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HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 
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Availability Author(s) yo 
24582 ay ‘NyCleonic analysis of the ETF neu- 
tral-beam-injector-duct } ang vacuum-pumpifg-duct / shields. 
‘Urban, WT.; Seed, T.J.; Didziak, D.J! (LosfAlamos Scientific 
Lab., NM\(USA)). ‘May 1981! ‘Contract W-7405-ENG-36. 82p. 
‘NTIS, PC AOS/MF AO1: Order Number DE81023986. 

[~ A nucleonic analysis of the Engineering Test Facility 
neutral-beam-injector-duct and vacuum-pumping-duct shields has 
been made using a hybrid Monte Carlo/discrete-ordinates 
method. This method used Monte Carlo to determine internal 
and external boundary surface sources for subsequent discrete- 
ordinates calculations of the neutron and gamma-ray transport 
through the shields. Confidence was provided in both the hybrid 
method and the results obtained through a comparison with 
| three-dimensional Monte Carlo results. 
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Journal citation Date of publication 


Author(s) Title 





24033 ‘Semj-empiricalfprediction of bubble diaméter in gas 
fluidized Ne ae A.; Glicksman, L.R.; fees R.W! 
(Ben GurionyUniv. of the Negev, Beer Sheva, Isr). Jpternational 
Journal of Multiphase Flow; 7: No. 1, 101-113(Feb 1981). 

Theoretical expressions for bubble diameter in both small 
and large particle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with 
experimental data suggests that the numerical and analytical 
solution of these expressions, combined with empirical bubble 
frequency relations, can provide an accurate prediction of 
bubble size and its parametric trends. 25 refs. 
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contents of each issue of Energy Research Abstracts 
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examples that follow. 
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Seed, T.J., See Urban, W.T., 6:24582 
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tor-duct and vacuum-pumping-duct shields, 6:24582 (LA- 
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@ Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles or informative phrases, 
or both, specific to these entries are arranged alpha- 
betically under the entries. 


TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 


@ Contract Number Index 


DOE technical literature is indexed using contract 
numbers under which the literature was produced. This 
index contains the contract number with corresponding 
abstract and report numbers. 


W-7405-ENG-36 Los Alamos National Lab., NM (USA) 


6:24582 LA-—8830-MS 


@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents and 
conference papers are indexed here as a matter of 
convenience. When a report is supplied under an Order 
Number, that number is included in the availability 
statement. An Order Number-Report Number Correla- 
tion is included for convenience. 
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32034 (PB—82-120932) National interregional coal 
models: proceedings on a workshop, Bozeman, Montana, July 
1979, Great Plains Agricultural Council publication. Green, 
J.W. (Great Plains Agricultural Council (USA)). Oct 1981. 
275p. NTIS, PC Al2/MF AO1. 

The Great Plains Agricultural Council’s Committee on 
Social and Economic Implications of Energy Extraction, Conver- 
sion and Transportation (GPC-8) organized and cosponsored with 
the Old West Regional Commission a Workshop on National Inter- 
regional Coal Models in Bozeman, Montana on July 26-27, 1979. 
Detailed information on six large-scale coal models were presented 
at the workshop. 


$2935 (PB—82-802042) State-of-the-art reviews and bib- 
liographies on energy. 1979-October, 1981 (citations from the 
NTIS Data Base). Report for 1979-Oct 81. (National Techni- 
cal Information Service, Springfield, VA (USA)). Nov 
1981. 203p. NTIS PC NO1/MF NO1. 

Citations to bibliographies, state-of-the-art reviews, and lit- 
erature surveys on various aspects of fossil fuels, wind, solar 
energy, hydrogen, geothermal energy, nuclear energy, and batteries 
are presented. A few citations pertain to electric power. (This up- 
dated bibliography contains 196 citations, 89 of which are new en- 
tries to the previous edition.) 


$2936 (PB-—82-856725) Computer analysis applied to the 
coal industry. January, 1976-December, 1981 (citations from 
the Energy Data Base). Report for Jan 76-Dec 81. (National 
Technical Information Service, Springfield, VA (USA)). 
Dec 1981. 86p. NTIS PC NO1/MF NO1. 

Citations in this bibliography cover applications of comput- 
erized modeling, simulation, analysis, and control for coal mining, 
coal production and processing, and coal economics. Coal technol- 
Ogy assessment (including environmental problems) and the evalua- 
tion and classification of coal reserves are also considered. Cover- 
age is worldwide. (This updated bibliography contains 68 citations, 
16 of which are new entries to the previous edition.) 


32937 Proceedings of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 
892p. (In several languages). (CONF-810914—). Verlag 
Gheackenf GmbH, Essen, Germany. Contract FG02- 
81ER10826. 

From International conference on coal science; Dusseldorf, 
FR. bey = 4 (7 Sep 1981). 

Organizing Committee of the International Coal Science 
caduans invited all in terested persons to attend the Conference 
inthe Fair Congress Centre, Duesseldorf, September 7-9, 1981. 
More than 150 papers were submitted. The papers describe only the 
basic research work on coal and not the technology of coal conver- 
sion and utilization. Papers have been entered individually into 
EDB and ERA. 
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REFER ALSO TO CITATION(S) 33071, 33075, 33081, 33083, 33100, 33103, 
33103, 33122, 33122, 33124, 33134, 33137, 33137, 33205, 33236, 33245, 33299, 
33452, 33453, 34005, 34005, 34035, 34206, 34593 


32938 (AD-A—106808/9) DOE contracts to demonstrate 
coal liquefaction adequately protect government interests. 
(General Accounting Office, Washington, DC (USA). Pro- 
curement, Logistics, and Readiness Div.). 17 Aug 1981. 23p. 
NTIS, PC A02/MF AOI. 


Solvent Refined Coal I and Solvent Refined Coal II are 
processes for converting high ash and sulfur content coals to clean 
burning, environmentally acceptable solid and liquid fuels. The De- 
partment of Energy in 1980 awarded contracts to two companies to 
demonstrate these processes. The Chairman asked GAO to evaluate 
the negotiation and award of these contracts to determine whether 
they adequately consider and protect the Government's interest. 
GAO found that the contract adequately protect the Government's 
interest and were awarded in accordance with established Federal 
and Department of Energy procurement policies and regulations. 


32939 (ANL—81-62, pp 4-9) Developing awareness of 
the instrumentation role in synfuel applications. t. of 


Energy, Morgantown, WV). Jan 1982. NTIS, PC A99/MF 
AOl. 


From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

After discussing briefly the status of the Exxon EDS proc- 
ess, the H-coal process and the SRC-I and SRC-II processes, the 
author says one clear signal from the Reagan administration is that 
industry must assume the leading rule in the further development of 
a synthetic fuels industry. The importance of instrumentation and 
controls in the success of full scale plants is emphasized. (LTN) 


32940 (ANL—81-62, pp 10-13) Overview of instrumenta- 
tion needs for advanced fossil energy processes. O'Fallon, 
N.M. (Argonne National Lab., IL). Jan 1982. NTIS, PC 
A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

A 1975 study published in 1976 by Argonne was the starting 
point of the present program. This study identified four areas of in- 
strumentation need for fluidized bed combustion, liquefaction, and 
gasification. Those four areas were, very broadly, measurement of 
mixed-phase mass flow, measurement of levels, measurement of 
temperatures, and on-line analysis. The 1975 study is being updated 
in a series of reports. The first report, which has already been pub- 
lished, dealt with available process control instruments. It surveyed 
the range of applicability of these instruments and helped to pin- 
point areas in which available instruments could not function in 
fossil energy processes. Other reports, which are now in prepara- 
tion, deal with a survey of problem areas in fossil energy processes 
and with potential solutions to these problems. Additional reports 
will be written as appropriate on new developments in instrumenta- 
tion and control, operating experience with these instruments, and 
test results. The purpose of the survey was to identify needs in in- 
strumentation for process control and safety in the advanced fossil 
energy processes. The format of the report, in which the instrumen- 
tation needs are put onto specification sheets, was intended to be 
useful as a reference for instrument manufacturers. 


32941 (ANL—81-62, pp 14-19) Overview of instrumenta- 
tion, control and diagnostics technology base for the advanced 
research and technology activities. Lau, T.K. (Dept. of 
Energy, Washington, DC). Jan 1982. NTIS, PC A99/MF 
AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

The need for research programs on instrumentation and con- 
trol systems for coal conversion plants is outlined. Measurements of 
multiphase flow, level indicators, on-line chemical analysis, control 
systems, monitoring instruments, diagnostic instruments, etc., are 
needed. Various optical, acoustic, electromagnetic and radioactive 
methods of measurement are considered as offering non-invasive 
measurements. Fluidic sensing and control devices offer the poten- 
tial of reliability, long life and insensitivity to vibration. There may 
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be a problem in selecting materials for these instruments and their 
sensors that will withstand erosion an corrosion in the hostile envi- 
ronments in these plants. (LTN) 


$2942 (ANL—81-62, pp 20-30) Monitoring temperatures 
in coal conversion and combustion processes via ultrasound. 
Gopalsami, N.; Raptis, A.C.; Mulcahey, T.P. (Argonne Na- 
tional Lab., IL). Jan 1982. NTIS, PC A99/MF AOl1. 

From Symposium on instrumentation and control for fossil 
energy paper nie ; San Francisco, CA, USA (8 Jun 1981). 

study of the state-of-the-art of instrumentation for moni- 

toring temperatures in coal conversion and combustion systems is 
presented first. The instrumentation types studied are limited to 
thermocouples, radiation pyrometers, and ultrasonic thermometry. 
Some of the capabilities and limitations of each type are examined. 
The study identifies that the ultrasonic thermometry has the poten- 
tial of providing viable instrumentation under the hostile atmos- 
pheres prevailing in the coal conversion systems. A feasibility study 
of the ultrasonic thermometry is carried out next. This entails de- 
veloping a mathematical model of a pulse-echo measurement 
system and devising a suitable signal processing technique for the 
estimation of propagation delays. Computer simulations are made to 
test the efficacy of the measurement technique under noise-free as 
well as noisy conditions. 


32943 (ANL—81-62, pp 238-245) Applications of elec- 
tro-optical instrumentation to combustion processes. Zwei- 
baum, F.M.; Lamontagne, J. (Barnes Engineering Co., 
Stamford, CT). Jan 1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

paper reviews the applications of electro-optical instru- 

mentation in fossil energy processes. The paper considers four 
major aspects of the application of electro-optical instrumentation 
to coal gasification processes. First, a study of capabilities in deter- 
mining process characteristics. Second, consideration of monitoring 
those physical characteristics significant to real-time quantitative 
measurement or process constitutents. Third, an analysis of capabili- 
ties in accomplishing quantitative analysis at a rate fast enough to 
detect significant deviations and in displaying the data in a form 
suitable for immediate process evaluation and control. Fourth, a 
review of methods of storing the data in a form suitable for subse- 
quent analysis and system design development. Reviews of typical 
data, analyses and interpretation are included. It has been demon- 
strated that it is practical to produce moderate-resolution spectral 
radiance curves of combustion processes. These curves reflect a 
wide variety of changes in the combustion environment. It is esti- 
mated that appropriate spectral analysis techniques can be produced 
to define an extensive range of combustion process operating condi- 
tions, and that such spectral analysis is the basis for real-time proc- 
ess control. 


32944 (ANL—81-62, pp 263-270) Computer processing 
of experimental data from the coal gasification PDU. Tyrkiel, 
E.; Dul, J.; Cudnok, R. (Inst. of Nuclear Research, Otwock, 
Poland). Jan 1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, a USA (8 Jun 1981). 

e paper is composed of two parts, both dealing with the 
utilization of a computer in the investigations of a coal gasification 
process. The first part covers the introductory phase of a computer 
processing of the experimental data obtained from the coal gasifica- 
tion Process Development Unit (PDU). The unit has been operated 
at the Institute of Nuclear Research in Swierk since 1978. In the 
second part the theoretical computer model of an entrained flow 
gasification process is shortly presented. The model is being devel- 
oped to assist in the evaluation of the design and to optimize the 
operation of the PDU. The unit was erected and put in operation to 
investigate the conversion process of pulverized coal with preheat- 
ed air in an entrained flow system into low Btu gas /~ 1000 kcal/ 
scm/. It was designed to convert 20 kg of Polish bituminous coal 
per hour at near atmospheric pressure. 


32945 (ANL—81-62, pp 271-288) Some aspects of the 
dynamic behaviour and control of the Lurgi moving bed coal 
yore ne — J.J.; Reimert, R. Jan 1982. NTIS, PC 
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From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

We have presented here some experimental results regarding 
the dynamics of the Lurgi moving bed coal gaisification reactors. 
On the evidence of our experiments this type of reactor lends itself 
to easy manipulation. There is obviously a large scope to comple- 
ment our experimental results by mathematical modelling. Given 
the physical and chemical nature of the process, mechanistic 
models are necessarily extremely complex. Apart from valuable 
theoretical insight, which mathematical modelling may provide, ap- 
plicability for plant operation appears still to be limited especially 
in view of the favorable results of our simple experiments. 


32946 (ANL—81-62, pp 289-312) Computer-based proc- 
ess control and instrumentation of Rheinbraun's hydrogasifi- 
cation of brown coal. Felgener, G.W.; Gerigk, H.P.; 
Schrader, L. Jan 1982. NTIS, PC A9¢ ‘MF AOl. 

From Symposium on instrumen:::isn and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

According to Rheinbraun’s planning, the pilot plant is to be 
equipped with a decentralized control system with individual con- 
trol loops each controlled by an analog computer of its own and 
the instrumentation system and having access to the overall process 
computer system. A central development computer is provided for 
further computation. The process computer circuit is accessible to 
important analog and binary signals. In addition the process com- 
puter is equipped with two color monitors displaying bar charts of 
the desired values, measured values and place values of the control 
circuits as well as graphical alarm indications. Furthermore, the 
computer is equipped with process periphals and keyboards for op- 
erating controller modules and the computer, an alpha-display, a 
type-writer, a matrix printer, two cartridge disk drives and a mag- 
netic tape. The magnetic tape is the off-line interface to 
Rheinbraun’s computer center where the stored process data are 
evaluated in detail. The central development computer is accessible 
to a limited number of analog and binary signals. The periphal unit 
of the central computer includes the necessary process signal 
output devices a color video system with four monitors for the dis- 
play of graphical plant sheets including actual values, curve tracing 
and bar charts, two alpha-displays, a high-speed and a low-speed 
printer, two cartridge disk-drives and one hard-copy device. Both 
computers are connected for the purpose of data exchange. This 
computer system implies a certain degree of redundancy and decen- 
tralization of the overall system. In the case of breakdown of one 
computer, its tasks can at least partially be carried out by the other 
one. 


32947 (ANL—81-62, pp 328-340) Process gas chromato- 
graphy monitoring of coal gasification product gas. Fuchs, 
M.R.; Page, G.C. Jan 1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

Radian Corporation is under contract to the Environmental 
Protection Agency - Industrial Environmental Research Labora- 
tory to conduct an environmental assessment of low-Btu gasifica- 
tion. As part of this program, source test and evaluations are per- 
formed at viable gasification processes to gather environmental and 
process data. Included in the source test evaluations of two gasifi- 
cation processes, Radian has used process gas chromatographs to 
monitor the product gas for envigonmental and process parameters. 
Process gas chromatographs proy@ije semi-continuous data of sulfur 
species (HS, COS, CS2, SO2) onia (NHs) which indicate 
minimum and maximum con of the potential pollutants 
and also allows the determi @ average concentration of 
the parameter. Continuous ies and ammonia data allow 
pollution control systems t i, to limit emissions during 
periods of maximum pollu:. itrations as well as during 
average or normal conditions. gas chromatographs analyt- 
ical results of He, CO, COs, ana llow recognition of less than 
optimum performance of the gasification process. 


32948 (ANL—81-62, pp 341) Automated mass spectrom- 
eter for on-line gas analysis. Bedford, R.G.; Crawford, R.W. 
(Lawrence Livermore National Lab., CA). Jan 1982. NTIS, 
PC A99/MF AO1. 
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From Symposium on instrumentation and control for fossil 

energy processes; San Francisco, CA, USA (8 Jun 1981). 
vf Time of Flight a aoa ono. has ye for 
on-line gas analysis under computer control. This report describes 
the instrument and its application to coal gasification experiments in 
the field and in the laboratory. The mass spectrometer system can 
be considered in three parts: the inlet, the mass spectrometer, and 
the computer. The inlet was designed and built at Lawrence Liver- 
more National Laboratory. It has a manifold of ports for gas stand- 
ards and samples which can be connected to a reservoir where both 
temperature and pressure are controlled to ensure quantitative re- 
sults. Gas flows from this reservoir into the mass spectrometer ion 
source through an atmospheric inlet device. The mass spectrometer 
is a standard CVC MA-3B time of flight instrument with a turbo- 
molecular vacuum pump. The spectrometer is interfaced to a 
remote, time-shared computer with a commercially available modu- 
lar unit using an IEEE-488 bus. Computer programs are available 
to calibrate the mass scale, record the background spectrum, and 
maintain a library of standard gas cracking patterns. All of these 
programs presently require operator interaction. Precision of con- 
centration measurements are about +- 2% of the amount present 
and typical limits of detection are about 0.1%, barring interference. 
The data acquisition system is being modified to increase the dy- 
namic range. The mass spectrometer system has proven to be ex- 
tremely stable and reliable. The mass scale has not changed since 
the original calibration. Standard gas cracking patterns and relative 

sensitivities have been reproducible to within the +- 3%. 


32949 (ANL—81-62, pp 392-401) Homogeneous multi- 
phase non-Newtonian flow in a coal slurry preheater. Hsu, J.; 
Jungerhans, R. (Kinetics Technology International Corp., 
Pasadena, CA). Jan 1982. NTIS, PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
this study, the coal slurry preheater of the SRC-I coal liq- 
uefaction process has been investigated. A mathematical model for 
a homogeneous three-phase non-Newtonian flow, with first order 
reaction is proposed. A computer program has been developed for 
the simultaneous solution of the governing equation. Heat transfer 
coefficients, pressure drop and heat of reaction are calculated along 
the heater coil and compared with a set of the Wilsonville pilot 
plant data (run 159 of Mar, 1979). 


32050  § (ANL—81-62, pp 402-411) Operation of a bench- 
scale, coal-solvent slurry hydroliquefaction system. Oswald, 
G.E.; Youngblood, E.L.; Lee, D.D.; Hightower, J.R. (Oak 
Ridge National Lab., TN). Jan 1982. NTIS, PC A99/MF 


From Symposium on instrumentation and control for fossil 
energy f governs: San Francisco, CA, USA (8 Jun 1981). 
bench-scale, continuous-flow, coal-solvent slurry hydroli- 
quefaction system has been operated to make rheological and densi- 
ty measurements on slurry under processing conditions encountered 
during the preheating operation in the Solvent-Refined Coal (SRC- 
IT) and H-Coal direct liquefaction processes. Successful meas- 
urements have been made at up to 730 K and 20.8 MPa (3000 psig) 
hydrogen pressure. The system consisted of high-pressure delivery 
systems for both slurry and hydrogen, slurry preheater, reactor/dis- 
solver, vapor-liquid separator, gas back-pressure control system, 
and slurry pressure letdown system. A capillary or pipeline visco- 
meter (PLV) was used for rheological characterization meas- 
urements, and density measurements were made using a gamma ra- 
diation absorption density instrument. Design of the system re- 
quired the solution of several unusual instrument and control prob- 
lems such as liquid level detection at high temperature and pres- 
sure, slurry mass feed rate measurement, and slurry pressure let- 
down. Rheological characterization measurements at 13.9 MPa (200 
psig) on slurry prepared from 35 wt % Illinois No. 6 coal (-170 
mesh)/65 wt % Wilsonville SRC-I recycle solvent showed that the 
slurry was Newtonian at temperatures below 400 K and became in- 
creasingly pseudoplastic as temperature was increased. Also, the 
slurry exhibited an unusual increase in viscosity with increasing 
temperature between 500 and 650 K as the heated coal became 
plastic. As temperature was increased beyond 650 K, slurry viscos- 
ity rapidly decreased to the level observed at temperatures below 
the onset of the increased viscosity behavior. The results of rheolo- 
gical characterization measurements and density measurements are 
presented. 
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32951 (ANL—81-62, pp 412-419) Level measurement 
and control solvent refined coal (SRC-D pilot plant. Bar- 
roody, M.J. Jan 1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

In the solvent-refined coal process, where viscous liquids of 
varying specific gravity are treated at elevated temperatures and 
pressures, the detection of vessel liquid levels for measurement and 
control is a very challenging undertaking. It is also an esssential 
factor in process control and, as such, must be given special consid- 
eration. There are a number of systems currently available that can 
be used to measure and control process vessel levels. Most of these 
conventional systems provide adequate level detection an in some 
cases they have been applied at the SRC pilot plant. This paper de- 
scribes specialized instrumentation that is used to monitor critical 
SRC process vessels that operate at higher pressures and tempera- 
tures. An important feature of this study is the plugging of instru- 
ment lines. (LTN) 


32952 (ANL—81-62, pp 430-442) Slurry test loop for 
flowmeter evaluation and tion. Porges, K.G. (Argonne 
National Lab., IL); Cox, S.A.; Kampschoer, C.J.; Cohn, 
C.E.; Groh, E.F.; Lewandowski, E.F.; Doering, R.W.; 
Hacker, D.S. Jan 1982. NTIS, PC A99/MF AO01. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
e design of a test facility for the evaluation and calibra- 
tion of flowmeters for measuring the flow rate of slurries is de- 


scribed. (LTN) 


32953 (ANL—81-62, pp 443-457) Solids ¢ ‘«*:-t.ution 
measurement and flow measurement of slurries and sludges 
using ultrasonic sensors with random data analysis. Balachan- 
dran, W. (Univ. of Southampton, England); Beck, M.S. Jan 
1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

A range of instruments based on random data analysis has 
been developed for measuring solids concentration and fluid flow in 
gas/solid and liquid/solid systems; they are of particular value in 
fossil fuel processes because they offer no obstruction to flow and 
the sensors require virtually no maintenance. This paper will con- 
centrate on the application of ultrasonic sensors to liquid/solid sys- 
tems. For solids concentration measurement, an ultrasonic beam is 
projected across the pipe diameter and interacts with the flowing 
sample. The inhomogeneities present in the sample scatter the ultra- 
sound, resulting in amplitude modulation of the transmitted beam. 
The average modulation index of the received ultrasound signal is 
shown to be a function of suspended solids concentration, flow ve- 
locity and mean particle size. In a constant velocity system, if the 
mean particle size remains sensibly constant, then the received 
signal will be proportional to suspended solids concentration. This 
instrument could also be used for on-line monitoring of suspended 
solids concentration in a variable velocity system by compensating 
for the velocity changes using the cross correlation technique de- 
scribed below. The flow velocity is measured by cross correlating 
the output signals from two axially spaced ultrasonic sensors, simi- 
lar to those used for solids concentration measurement. In tests 
using sand/water slurries, a meter factor of 0.84 +- 0.02 was ob- 
served to calibrate the measured cross correlation velocity against 
actual mean flow velocity for flow of Renolds Number from 3 x 
108 up to 75 x 10%. The flowmeter performance was not affected by 
changes in particle size and concentration. 


32054  (ANL—81-62, pp 458-464) Lignite-water slurry 


flow measurement using a venturimeter. Hasan, R.; Baria, 
D.N.; Chowdhury, N.M. (Univ. of North Dakota, Grand 
Forks). Jan 1982. NTIS, PC A99/MF A0Ol1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

Fhis paper presents the results of an investigation into the 
use of venturimeter as a flow metering device for slurries. The flow 
rates of lignite-water slurries through a two inch black iron pipe 
containing known wt % lignite have been measured by direct 
weighing. The concentration of lignite has been varied from 0 to 
40% and the flow velocity has ranged from 2.4 ft/sec to 6.0 ft/sec. 
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The pressure drop measured across three venturies with 0.75 inch, 
1.0 inch, and 1.5 inch throat diameters have been correlated with 
these flow rates. The single-phase venturi equation is found to hold 
true for slurry flow as well, so long as the density for the slurry is 
used. The discharge coefficient is found to be a weak function of 
the Reynolds Number; first increasing and then decreasing with 
Reynolds Number. The average value for the discharge coefficient 
for the slurry flow is about the same as that for single phase water 
flow. The discharge coefficient is also found to depend on slurry 
concentration. The venturi throat to pipe diameter ratio did not 
appear to affect the results. 


32955 ee pp 505-511) —— dynamic 
approach for the TVA 20,000-TPD coal gasification 
facility. Berkowitz, D.; " aailan a3 Rive ham, M.; Su- 
maria, V. (JAYCOR, San Diego, CA). "Jan 1082. NTIS, PC 
A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
top-down, systems-level, lumped- parameter, state-variable 
modeling approach that has been applied to the TVA 20,000-TPD 
gasification plant is discussed. This approach, which is based on 
first principles, results in a model that is mathematically character- 
ized by a system of first-order nonlinear ordinary differential equa- 
tions. These equations, which represent the entire plant with a bal- 
anced level of detail in each subsystem, are suitable for developing 
digital and hybrid simulations. The resulting simulations can be 
used for systems engineering tasks such as (1) determination of 
plant operating profiles, (2) investigation of failure responses and 
propagation, (3) determination of measurement and control strate- 
gies, (4) analysis of performance margins, (5) simulation of overall 
facility operation, and (6) analysis of system interactions. 


32956 (ANL—81-62, pp 603-612) Pilot plant to simulate 
in-situ gasification. Mohtadi, M.; Franke, F.H.; Wenzel, W.; 
Gudenau, H.W.; Kurth, M. (Aachen Univ. of Tech., Ger- 
many). Jan 1982. NTIS, PC A99/MF A0O1. 
From Symposium on instrumentation and control for fossil 
ne San Francisco, CA, USA (8 Jun 1981). 

e pilot plant was constructed to simulate the underground 
gasification process of coal blocks of 4 m length and 0.32 m diame- 
ter at a constant pressure and under variable pressure conditions. 
By means of variable pressure operation, the massflow, which deci- 
sively influences the gasification rate, shall be improved. The gasifi- 
cation experiment can be implemented at a maximum pressure of 60 
bars with the gasification agents air, oxygen, hydrogen and steam as 
well as with their suitable mixtures. The whole plant consists of 5 
component groups: reactor with piping equipment, gasification 
agent equipment, product gas utilization, heat- and mass flow mea- 
surement and control and safety equipments. The gasification tests 
carried out under stationary and pressure change conditions have 
shown that the plant is well suited for the simulation of under- 
ground coal gasification. Some test results are presented. 


$2957 (ANL—81-62, pp 646-653) Use of ion chromato- 
graphy in the analysis of solvent refined coal process 
wastewater. Timmerman, M.W. (Air Products and Chemi- 
= Inc., Allentown, PA). Jan 1982. NTIS, PC A99/MF 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

on chromatography has proved to be a very useful tool for 
cation and anion analyses of SRC process wastewaters, if one is 
careful to avoid the pitfalls caused by the complex nature of the 
samples. Addition of methanol (5%) to all eluants was very effec- 
tive in preventing the organics from hanging up in the column and 
eventually poisoning it. pH proved to be another critical factor. 
Due to the high buffering capacity of these waters, diluting with 
the weak acidic eluants was usually not sufficient to reduce the 
sample pH to below 5; only when the pH was properly adjusted 
did sharp, nicely separated peaks result. Also, having the same pH 
in the sample and the eluant helped in the reproducibility of reten- 
tion times. Peak identification and quantitation were accomplished 
using both retention times and spiked samples. For anion analysis, it 
is mandatory that two separations be done. The Cl~! levels may be 
critical to future plant operations; Cl~! could be responsible for cor- 
rosion problems. The Cl~! content of the water will vary depend- 
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ing on the coal shipments. The two proposed separations will also 
be suitable for detailed wastewater plant effluent analyses; more 
anions would be expected in the effluent due to nutrient addition 
and also potential nitrification. The significant SO,~? levels meas- 
ured are probably not representative of the actual process 
wastewater. Oxidation of the H2S p.esent in the sample is an on- 
going process once the sample is exposed to the air. There is also 
some evidence indicating that the HeS will be converted to SO.~? 
while in the presence of the eluant. Extensive checking with spiked 
samples and various weaker eluants led to the conclusion that there 
were no significant interferences occurring with the ammonia deter- 
mination. 


$2958 (ANL—81-62, pp 654-679) H-coal pilot plant high 
pressure and temperature letdown valve experience. Bond, 
N. D. (Ashland Synthetic Fuels, Inc., KY). Jan 1982. NTIS, 
PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

‘© summarize the progress of the LV-202 and LV-204 let- 
down valves, the Willis was developed to last about 100 hours, 
which is the expected life for this valve design in our coal liquefac- 
tion process, whereas the Cameron and Kieley and Mueller valves 
have lasted for days with good results. The Cameron and Kieley 
and Mueller valves still have not reached their full potential in 
plant operation and, along with the new Masoneilan, Paul and 
Hammel Dahl valves, future progress in the high pressure and tem- 
perature letdown valves is anticipated. The people of the H-Coal 
Pilot Plant would like to thank the valve manufacturers for their 
extra efforts in providing us with technical support and, of course, 
these valves for our LV-202 and LV-204 service. 


32959 (ANL—81-62, pp 680-683) Current state-of-the- 
art of block valves for synthetic fuel plants. Jan 1982. NTIS, 
PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

To date, the major field experience has been at Ashland’s 
Synihetic Fuel plant in Catlettsburg, Kentucky. The block valves 
are being used in the let-down train and consist of 6” and 10” sizes 
These valves have been operated an average 10 to 15 times under 
various pressure, flow, temperature and media concentration condi- 
tions. The majority of the cycles have been under normal operating 
conditions with no attempt to purge or cleanup prior to cycling. 
The valves have operated with only minimal problems. They have 
sealed to original specified tightness everytime, both hot and cold 
and during thermal heatup and cooldown. Initially, there was 
minor stem and seal leakage which was eliminated by tightening 
the stem load screws. After 45 days of service, two valves were 
pulled from the lines and inspected. All sealing surfaces (stem, 
body, ball, seat) were in like-new condition. There was no evidence 
of erosion, corrosion, pitting, scoring or gaulling. In fact, the condi- 
tion was so good that it was hard to tell that the valves had been 
subjected to the severe operating conditions. The balls were 410 
stainless steel with chrome carbide coating (LC; put on by the 
Union Carbide Linde d-gun). This combination withstood the con- 
ditions. The only problem noted was chipping of the coating in a 
noncritical area near the stem slot. This chipping was induced by 
the mechanical load from the stem and was not caused by the proc- 
ess erosion or corrosion. A design change is expected to eliminate 
this problem. It is obvious that this valve will work in synthetic 
fuel block valve service. The key to this success is the design sim- 
plicity coupled with manufacturing quality. The minimum number 
of parts are precision made to exacting tolerances. This reduces the 
number of failure points and the number of possible failure modes 
giving acceptable service life for this application. 


32960 (ANL—81-62, pp 694-699) Role of test facilities 
in evaluating instrumentation for large scale fossil energy 
processes. Lin, D.J.L.; Hickman, R.H. (Forney Engineering 
Co., Addison, TX). Jan 1982. NTIS, PC A99/MF AOI. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

A calibratable flow test bench, designed to accommodate 
various liquid/solid feedstocks for the Syn-fuel projects, is an essen- 
tial and practical tool for the evaluation of hydrodynamic charac- 
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teristics of the selected liquid/solid test medium and the determina- 
tion of instrument accuracies and service life in the liquid/solid feed 
environment. The test facilities described have provided Forney 

Company and our customers valuable information re- 
lating to the measurement, control, and combustion of liquid/solid 
mixtures. Proper utilization of these test facilities in the testing of 
liquid/solid fuel or syn-fuel feedstocks may lead to better instru- 
ments, control systems, piping and pumping systems of the future; 
as well as more reliable and efficient combustion of the coal-related 
fuels of tomorrow. 


(ANL—81-62, pp 793-801) Mass flow meas- 
— by active lc cross-correlation techniques. 
Raptis, A. C. Sheen, S.H. ee National Lab., IL). Jan 
1982. NTIS, PC A99/MF AOl. 
From Symposium on instrumentation and control for fossil 
energy ——_ rocesses; San Pe pone CA, USA (8 Jun 1981). 
application o f ultrasonic ues to the measurement 
of coal concentration and flow velocity of coal slurries was investi- 
gated at the HYGAS pilot plant. It was found that the sound at- 
tenuation in a coal slurry is linearly dependent on coal concentra- 
tion and provides a direct measurement of coal concentration with 
an uncertainty of 5%. An active cross-correlation technique using 
an amplitude-demodulation scheme can be used to measure the flow 
velocity of the coal slurry with a resolution of 3%. Demodulated 
signals from transducers spaced at 12.7-cm intervals contain fre- 
quencies primarily in the range of 20 to 50 Hz as a result of flow 
disturbance in the coal slurry. Based on the results of this investiga- 
tion, an on-line ultrasonic mass flowmeter is proposed which would 
measure: (1) the coal concentration based on the sound attenuation 
in the coal slurry, and (2) the flow velocity by means of an active 
cross-correlation technique. 


s20e2 = (ANL—81-62, pp 


802-809) Density-measurement 
studies at 


BI-GAS pilot plant. Sheen, S.H.; Raptis, A.C. 


gene National Lab., IL). Jan 1982. NTIS, PC FA99/MF 


From Symposium on instrumentation and control for fossil 
energy San Francisco, CA, — (8 Jun 1981). 

‘gonne National Laboratory has developed and tested an 
acoustic flow/no-flow monitor (or indicator) for the char return 
line of the BI-GAS pilot plant. The indicator has operated success- 
fully for the last three years. It has been observed that the strength 
of the noise signal was affected by the amount of char in the line. 
In a recent experiment at BI-GAS this observation was further ex- 
plored, and it was found that the signal is related to the char valve 
opening, particularly in the frequency range of 1-20 kHz. This is a 
clear indication that the flow/no-flow indicator can be upgraded to 
a density meter and consequently to a true mass flowmeter. This 
can be done by installing another flow/no-flow indicator upstream 
or downstream of the existing one and cross-correlating the two 
signals. 


32963 (ANL—81-62, "Hale 811-817) Low » —_ 
level dynamic model of a fluidized-bed er. Laird, D 
Ringham, M.; Ubhayakar, S. JAYCOR, San 1 Diego, CA). 
Jan 1982. NTIS, PC A99 /MF A0l. 

From Symposium on instrumentation and control for fossil 
energy es San Francisco, CA, USA (8 Jun 1981). 

lumped-parameter dynamic computer model been de- 

veloped by JAYCOR to simulate a fluidized-bed coal gasifier. 
Finite heterogeneous chemical reaction rates provide for a realistic 
representation of processes which occur on time scales near the re- 
sponse times of instruments and controls. Thus, the model predicts 
time-dependent gasifier responses to transient perturbations in oper- 
ating parameters, and is suited for practical problems in process 
control. Computation times as low as 1/100 of real time are ob- 
tained, and the model provides remarkably detailed insight into 
process dynamics in spite of the simplicity of its underlying assump- 
tions. 


32964 (CONF-820304—1) Significant parameters for the 
catalyzed gasification of coal chars. te C.L.; McKee, 
D.W.; Kosky, P.G.; Lamby, E.J.; Maylotte, DH. General 
Electric Co., Schenectady, NY (USA). Co: h 

-30MC14591, 


and Development . 1982. 
20p. NTIS, PC A02 A01. Order Number DE82000724. 
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From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The work on the parameters which most influence the cata- 
lyzed gasification of coal chars reveals some interesting trends, the 
generality of which we are currently exploring. At low loadings we 
have found that the catalyzed gasification reactions described show 
a strong dependence on charring temperature and catalyst loadings. 
However, based on the results with KsCOs, the effects of increased 
loadings can be mitigated by elevated temperature charring. Even 
at lower charring temperatures, certain catalysts experience a limit- 
ing level of activity beyond which increased loadings do not affect 
the gasification. The effects of alkali cation at low loadings (5 and 
10%) are non-discriminatory. The role of the anion is less clear; for 
example, for potassium salts, Cl” ~ SQ,* = ~ HCO; ~ O,", 
but these are considerably more effective than F~ and CO;*". The 
mode of addition of catalyst is apparently not a factor. Thus, 
adding catalysts to the coal prior to charring yields similar results 
to those added subsequent to charring. Finally, we have not discov- 
ered any significant correlation of reactivity with surface areas and 
particle size. 


32065 (CONF-820304—2) Catalytic effects of alkali 

metal salts in the gasification of coal char. McKee, D.W.; 

S , P.G.; Lamby, E.J. (General Electric 

, Schenectady, (USA). Corporate Research and De- 

velopment Dept.). 1982. Contract AC21-80MC14591. 30p. 
PC A03/MF A01. Order Number DE82000850. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

A study has been made of the kinetics of gasification, in 
carbon dioxide and steam, of a char derived from Illinois No. 6 
coal doped with small amounts of alkali metal salts. A progressive 
loss in catalytic activity was observed during the course of the 
steam gasification reaction at 700 to 1000°C and on thermal cycling 
between gasification temperatures and 25°C. This deactivation ap- 
peared to result from reaction of the alkali salts with mineral matter 
in the char. The catalytic behavior of the alkali carbonates are dis- 
cussed in terms of sequences of elementary reactions involving in- 
teraction of the catalyst particles with the carbon substrate and 
with the gaseous environment. 


32966 (DOE/ER/04545—T1) Studies of fundamental fac- 
re ee ee ee a 
naceous solids. Final report. Fisher, R.M.; Szirmae, A. 
pcg States Steel Corp., Monroeville, PA. Research 

). Aug 1981. Contract ACO2-7TEROSSSS. 2lp. (COO— 
4545-1). S, PC A0O2/MF AOl. Order Number 
DE82005520. 

Studies of the effects of catalyst particle size and composi- 
tion and of reaction temperature on the gasification of graphite in 
Hs + 2% HaO by dispersed metal catalysts have produced a fairly 
comprehensive understanding of the process. The experimental ob- 
servations suggest that the role of catalysts is to effect dissociation 
of HO. The absorbed H and O adatoms then transfer, that is, spill 
over, to the carbon surface and combine to form CO and CHy. 
Spill-over cannot occur if a thin insulating barrier is present be- 
tween metal and graphite. Gasification is highly localized around 
each catalyst particle and results in the formation of surface chan- 
nels and deep pits on single crystals of graphite due to anisotropy 
in carbon bonding. Similar, but extremely fine, terrace channeling 
occurs on the graphite microcrystalline aggregates compressed into 
planchets. Th rate of gasification by Fe over a wide range of parti- 
cle size (~ 10 nm to 1 mm) is determined by the total surface area. 
Thus the simple relation that reaction rate = wt % catalyst/parti- 
cle size provides a useful guide to the activity of a particular cata- 
lyst powder. Transition metal alloys generally show a reduced level 
of catalytic activity. Ni-Cu alloys are of interest as they were found 
to produce a desirable increase in the CH,/CO ratio of the product 
gas. Several readily available forms of highly dispersed iron 
powder could be used as expendable catalyst additives for coal ga- 
sification, particularly to enhance in situ (underground) methods. 
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$2967 (DOE/ET/ on pea Solvent-refined-coal (SRC) 
process. Solids withdrawal from three-phase fluidized-bed re- 
actors. Parimi, K.; Pitchford, M.D. Cittsbur and Midway 
Coal Co., "En lewood, CO say an 1982. Con- 
tract ACO: -76ET101 . T4p. NTIS, PC A04/MF AOl1. 
Order Number DE82010203. 

Gas holdup, solids accumulation, and backmixing were stud- 
ied in a tall, cold-flow bubble column in support of the design of 
the dissolver for the SRC-II Demonstration Plant. Both two and 
three-phase systems were examined to determine the effect of 
liquid/slurry and gas superficial velocities, solids concentration, 
solids particle size, liquid surface tension, and the presence of a 
solids withdrawal system on gas holdup. It was found that: (1) gas 
holdup was nearly independent of variations in liquid/slurry super- 
ficial velocity and the presence of a solids withdrawal system, (2) 
gas holdup varied significantly with changes in liquid surface ten- 
sion, and (3) the variation of gas holdup with gas superficial veloc- 
ity follows that predicted by existing correlations in the literature. 
Solids accumulation of large particles was simulated and examined 
as a function of gas and slurry superficial velocity. It was found 
that both gas and slurry velocity had an influence on the tendency 
of solids to accumulate, the latter having the strongest effect. Quali- 
tative tests are performed to characterize the degree of backmixing 
using a methyl-orange dye tracer. It was concluded that backmix- 
ing in the column may not be as high as predicted by existing cor- 
relations. Additional tests to quantify the level of backmixing are 
necessary to establish correlations for use in scale-up. 


$2968 (DOE/ET/10104—28) Solvent-refined-coal (SRC) 
process. Hy ics and axial mixing in a three-phase 
bubble column. Kara, S.; Kelkar, B.G.; Shah, Y.T. (Pittsburg 
and Midway Coal Mining Co., , Englewood, CO (USA)). Jan 
1982. Contract AC05-76: meee 54p. NTIS, PC A04/MF 
A01. Order Number DE8200725 

The hydrodynamics and the _ properties in a 15.2 cm 
diameter x 335.3 cm high stainless steel column with three phases 
(air, water and coal) in cocurrent upflow were studied. The effect 


of solids particles size, solids concentration, slurry velocity and gas 
velocity on gas holdup and heat dispersion coefficients were deter- 
mined. All the experimental data were correlated empirically and 
the results were compared with other published literature. Theo- 
retical explanations of some results were provided. 


32969 (DOE/ET/10104—33) Solvent-refined-coal (SRC) 

process. Identification and quantification of trace bydroeer- 

bons in SRC-II PDU P-99 gas streams. Weaver, M.L. (Pitts 

burg and Midway Coal Mining Co., Englewood, CO 

Seay Jan 1982. Dapieapt AC05- 76ET 10104. 108p. NTIS, 
PC A06/MF AO01. Order Number DE82007584. 

Qualitative and quantitative determination of trace compo- 
nents in the key gas streams of the SCR-II Process is needed in 
order to design the gas purification and recovery systems in the 
Demonstration Plant. The objectives of the work described in this 
report were to develop an analytical procedure for trace hydrocar- 
bon analysis and then to identify and quantify the trace hydrocar- 
bons in selected gas streams of Process Development Unit P-99. A 
single column chromatographic method was developed which 
could detect compounds present at levels as low as 5 ppM (mole). 
Twenty-eight hydrocarbons have been positively identified and 
quantified, and a number of other hydrocarbons have been tenta- 
tively identified. 


32970 (DOE/ET/10104—39) Solvent refined coal (SRC) 
process: fluid dynamic behavior of large bubble columns. 
Parimi, K. (Pittsburg and Midway Coal Mining Co., Engle- 
wood, CO (USA)). Jan 1982. Contract AC05-76ET 10104. 
28p. NTIS, PC A03/MF A01. Order Number DE82007660. 

A study was undertaken to investigate the fluid dynamics of 
large scale bubble columns. A literature search was conducted in 
the first phase of the study, and subsequent phases were to devise 
and implement an experimental program to test specific design con- 
cepts and to offer recommended design improvements for the SRC- 
II Demonstration Plant dissolver. The literature search included 
review and analysis of existing knowledge in the areas of flow 
regime, gas holdup and mass transfer, backmixing and solids accu- 
mulation. It was found that a vast amount of literature exists on 
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bubble column behavior; however, most studies have dealt with 
small laboratory size columns, and only a few extended studies to 
larger sizes. This report details the findings of the literature search. 
The subsequent phases of the study were not undertaken due to ter- 
mination of the SRC project. 


(DOE/ET/14700—8) 2 a catalysis of 

— liquefaction catalytic and thermal uporedng of coal liquid 
pops ta ge of CO to produce fuels. Quarterly prog- 
port, July-September 1981, Wiser, W.H. (Utah Univ. a 
Salt Toke t City (USA). t. of ot and Fuels eer- 
ing). Dec 1981. Contract prog te Foods 4700. 73p. S, PC 

A /MF A01. Order Number DE8 
The hydrogenation activity of a series sp HDS catalysts cor- 
related well with O. chemisorption and surface dispersion measured 
by ESCA; however, the HDS activity showed poor correlation 
with both techniques. The implication is that hydrogenation most 
likely takes place at edge sites on the basic MoS, crystallites and 
HDS at different, yet unknown site locations. Chemisorption, x ray 
diffraction and ESCA measurements have demonstrated that MnO 
is concentrated on the surface of the basic Fe particles in reduced 

Fe-Mn Fischer Trposch catalysts. 


32972 (DOE/ET/14800—17) Exploratory research on 
solvent refined coal liquefaction. Quarterly technical progress 
report, January 1, 1980-March 31, 1980. (Pittsburg and 
Midway Coal Mining Co., Shawnee Mission, KS (USA)). 
Jan 1982. Contract AC22-79ET 14800. 123p. NTIS, PC 
A06/MF A0O1. Order Number DE82007249. 

This report summarizes the progress of the Exploratory Re- 
search on Solvent Refined Coal Liquefaction project by The Pitts- 
burg and Midway Coal Mining Co.'s Merriam Laboratory for the 
period January 1, 1980 through March 31, 1980. A series of experi- 
ments was conducted with three western coals to study the rela- 
tionship between coal properties and liquefaction behavior. All 
three coals were low in iron (0.2 to 0.4%, dry coal basis) and proc- 
essing in both the SRC I and SRC II modes does not appear to be 
feasible at normal conditions without added catalyst. Adding 1 to 
2% pyrite to the feed slurry increased oil yields considerably while 
reducing SRC and IOM yields and improved operability. Product 
quality was also generally improved by the catalyst. Operability 
and oil yields were generally found to be better at 450°C than at 
465°C. 


32973 (DOE/PC/30290—T4) Preignition volatile yields 
as related to coal characteristics. Final technical report, 15 
September 1980-15 November 1981, Neoh, K.G.; Annamalai, 
K.; Gannon, R.E. (Avco-Everett Research Lab., Inc., Ever- 
ett, MA (USA)). Oct 1981. Contract AC22-80PC30290. 73p. 
NTIS, PC A04/MF A0O1. Order Number DE82005706. 

The objective of this program is to relate preignition volatile 
yields from pulverized coal under combustion heating conditions to 
readily measured coal characteristics such as proximate and ulti- 
mate analyses, reflectance, internal surface area and petrographic 
composition. Thirteen coals ranging in rank from lignite to anthra- 
cite were tested at two temperatures between 1500°K and 2500°K. 
Results from these coals showed that the volatile yields obtained 
under high-heating rate and temperatures are generally higher than 
the proximate yield. A positive correlation between the high-tem- 
perature yield and the carbon content in the coal was obtained, and 
the effect of the maceral content was found to be secondary to the 
chemical composition. With the exception of the lignite and sub-bi- 
tuminous coals, the heating value of the volatiles is equal to or 
higher than that of the original coal. Investigation of particle size 
effects were carried out on three of the thirteen coals and the re- 
sults showed particle size effects to be insignificant in the size range 
tested. Modeling results from the AERL coal combustion code in- 
dicate that volatile yield strongly affects burner design. Predictions 
obtained from the model are consistent with current burner tech- 
nology and can serve as a basis for design improvements. 
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32974 (DOE/PC/40781—T1) Catalytic coal liquefaction. 
Quarterly report, J ber 1981. Weller, S.W. (State 
Univ. of New York, ‘alo (USA)). Oct 1981. Contract 
FG22-81PC40781. 7p. (FE—2013-17). NTIS, PC A02/MF 
A01. Order Number DE82006095. 

An extensive series of measurements is being made of total 
surface area and O; chemisorption on Amocat 1B, as representative 
of molybdena-alumina, as a function of reduction, sulfiding, re-oxi- 
dation, and heat treatment. The reduced-only catalyst (MoO,- 
AlOs) has surface area consistent with the presence of small crys- 
tallites of MoOs; re-oxidation returns the molybdena to an MoO; 
monolayer. The sulfided catalyst may also contain small crystallites 
of MoS:. The sulfided and reduced catalyst chemisorbs less O2 than 


does the reduced-only oxidic material. Sintering at 725°C decreases : 


surface area but increases O2 chemisorption (after reduction). 
Tubing bomb experiments with a spectrum of metal salts, impreg- 
nated on coal, indicate that catalysis of hydrogen transfer from te- 
tralin to coal (in the absence of added Ha gas) may be a quite gen- 
eral phenomenon. 


$2975 (DOE/TIC—2006976) Coal-gasification-instrumen- 
tation program (PR 11734). Quarterly progress report, Octo- 
ber 1, 1981-December 31, 1981. (Los Alamos National Lab., 
NM (USA)). 12 Jan 1982. Contract W-7405-ENG-36. 30p. 
NTIS, PC A03/MF A01. Order Number DE82006976. 

Research programs involving coherent anti-Stokes Raman 
and infrared spectroscopy techniques to measure the concentrations 
of minority species in coal gasification streams are considered. 
Equipment modifications to improve the spectral quality (lower line 
widths), fundamental studies of spectral lines of gases of interest, 
detection limits and a study of possible interferences (including sub- 
tracting some of these) are presented. Some studies involve laser- 
induced breakdown spectroscopy. This work involves two pulsed 
lasers and a timing system to introduce the appropriate delay. 
(LTN) 


32976 (EGG-FM—5657) Effect of simulated medium-Btu 
coal-gasifier atmospheres on the biaxial stress-rupture behav- 
ior of four candidate coal-gasifier alloys. Horton, R.M. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Dec 1981. Contract 
AC07-761D01570. 43p. NTIS, PC A03/MF AOl. Order 
Number DE82010614. 

Tests of four candidate alloys for internal use in coal gasi- 
fiers (Type 310 stainless steel, Incoloy 800H, Haynes 188, and IN- 
657) were conducted in four simulated coal gasifier atmospheres up 
to approximately 500 h, to determine whether their biaxial stress 
rupture strength and life were adversely affected. Exposure to these 
atmospheres at temperatures below 1172°K did not decrease these 
rupture properties below those measured in air. Only at 1255°K 
were the rupture properties in the various CGA atmospheres con- 
sistently below those measured in air at atmospheric pressure. 


32977 (NP—2901078) Reaction technical investigations 
on the hydrogenation solvation of coal water suspension. Sick- 
mann, R.W. (Technische Univ. Clausthal, Clausthal-Zeller- 
feld (Germany, F.R.). Fakultaet fuer Bergbau, Huettenwe- 
sen und Maschinenwesen). 18 Jul 1979. 166p. (In German). 


NTIS (US Sales Only), PC A08/MF A01. Order Number 
DE82901078. 


Thesis. 

The conversion of brown and bituminous coal with CO and 
water to benzene-soluable products in agitated autoclaves was in- 
vestigated. Tests were performed on the influence of temperature, 
pressure and dwell time on the conversion, on the extract yield and 
chemical consistency of the products. Higher CO pressures resulted 
in increased conversion and yields. The analysis of the extracts 
shows specific bond opening to linked structure elements in the hy- 
drogenating solution with CO and water. The composition of the 
extract is characterized by means of element analysis, molar mass 
distribution, IR and NMR spectroscopical measurements. The ex- 
tract contains 53% cyclohexanone-soluble components, as well as 
8% acid, 21% neutral and basic hetero-compounds and 17% hydro- 
carbons. Comparative investigations on different brown coals 
showed that the water content strongly influences the conversion. 
The conversion in the aqueous phase is not suitable for bituminous 
coal. 
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(PB—81-216095) Coal liquefaction demonstration 
slant pond Morgantown, West Virginia; water assessment 
section 13(b). (Water Resources Council, Washington, 

DC (USA)). Nov 1980. 40p. NTIS, PC A03/MF A0O1. 

This report is the result of an assessment of water require- 
ments and water supply availability for a proposed coal liquefaction 
demonstration project at Fort Martin near Morgantown, WV. It 
also includes a preliminary assessment of the commercial project as 
currently planned. 


32979 (PB—81-216103) Coal liquefaction demonstration 
—_ near nn gt West Virgina; water assessment 

port. Summary report. (Water Resources Council, Wash- 
ington, DC (USA) mt Aug 1980. 14p. NTIS, PC A02/MF 


This assessment report is for public review and comment and 
was prepared under the provision of Sect. 13(b) of the 1974 Federal 
Nonnuclear Energy Research and Development Act. It includes 
only a preliminary assessment of the commercial project as current- 
ly planned. 


32980 (PB—81-216111) Great Plains gasification project, 
Mercer County, North Dakota; water assessment report ~ 
tion 13(c), (Water Resources Council, Washington, DC 
(USA)). Dec 1980. 46p. NTIS, PC A03/MF AOl. 

This report was prepared under the provisions of paragraph 
(c) of Sect. 13 of the Federal Nonnuclear Energy Research and 
Development Act of 1974. It assesses (1) the availability of ade- 
quate water supplies to meet the water requirement of the project, 
supporting activities and other development induced by the project 
and (2) the changes in the water resources that will result from the 
project. 


32981 (PB—81-216129) Great plains gasification project, 
Mercer a North Dakota; water assessment report. 

jummary report. (Water Resources Council, Washington, 
DC (USA)). "4 Aug 1980. 14p. NTIS, PC A02/MF A0l. 

This report was for public view and comment. It assesses (1) 
the availability of adequate water supplies to meet the water re- 
quirements of the project, supporting activities and other develop- 
ment induced by the project, and (2) the changes in the water re- 
sources that will result from the project. 


32982 (PB—81-219594) Vapor-phase cracking and wet 
oxidation as potential pollutant control techniques for coal ga- 
sification. Final report, November 1976-April 1981. McMi- 
chael, W.J.; Gangwal, S.K.; Green, D.A.; Mixon, F.O. (Re- 
search Triangle Inst., Research Triangle ’Park, NC (USA)). 
Jun 1981. 56p. NTIS, PC A04/MF AO1. 

The report gives results of an investigation of two tech- 
niques (hydrocracking of heavy organics in the raw gas prior to 
quency, and wet oxidation of the gasifier condensate) for pollutant 
control in coal gasification processes. Bench-scale experiments were 
used to determine rates of hydrocracking and wet oxidation as a 
function of process conditions and catalyst used. A microreactor 
system, capable of holding 1.0 cc of material to be screened for 
catalytic activity, was used in the hydrocracking studies. Benzene 
and alkylated benzene compounds were used as model compounds 
in determining the potential of various materials for cracking rates. 
Thiophene was used as a model compound for catalyst poisoning 
studies. Cracking rates were determined for coal-derived materials 
produced from bituminous and subbituminous coals and materials 
containing iron and nickel compounds. Experiments were carried 
out at 300 to 800 C and approximately atmospheric pressure. The 
most promising material screened was a triply-promoted iron oxide 
ammonia synthesis catalyst. It had the greatest activity at tempera- 
tures of practical interest for a control device and showed more 
sulfur resistance than the other materials screened. However, the 
catalyst was poisoned by sulfur: attempts to regenerate it by air oxi- 
dation were unsuccessful. Wet oxidation appeared competitive. 
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32983 (PB—81-221301) Coal gasifier parameters influ- 
encing environmental pollutant production. Green, D.A.; Cle- 
land, J.G.; Daugherty, D.P.; McMichael, W.J.; Mixon, F.O. 
(Research Triangle Inst., Research Triangle Park, NC 
(USA)). Jun 1981. 955p. NTIS, PC A05/MF AOl. 

A series of fixed-bed coal gasification and pyrolysis tests 
have been performed in a laboratory-scale reactor of 6.6 cm inside 
diameter. Chemical analyses were conducted on the product gas, 
the aqueous condensate, the tar, and the solid residue from the 
tests. The effects of process variables, such as feed mode, catalytic 
treatment, pressure, mesh size, and coal type, upon byproduct and 
pollutant yields are described. The production of gaseous sulfur 
compounds, benzene and derivatives (BTX), phenolics (phenol, cre- 
sols, and xylenols), and tar have been measured, and the fate of 
trace elements such as arsenic, selenium, and lead has been deter- 
mined. Byproduct production associated with the pyrolysis phase of 
gasification has been investigated with emphasis on the effects of 
particle size, residence time, and atmosphere. Experiments conduct- 
ed with six U.S. coals ranging from lignite to anthracite are de- 
scribed. Continuous operation was found to result in greatly re- 
duced tar and phenolic production. When the entire mass of coal 
was introduced at the beginning of the test, effluent stream compo- 
sitions more closely approached those of larger scale, fixed-bed ga- 
sifiers. Initial work on this project was reported in PB-287720; 
three more recent reports were EPA-600/7-79-200 through EPA- 
600/7-79-202. 


32984 (PB—81-222275) Feedstock characteristics and 
preparation for peat gasification. Final report for phase I, 1 
April-30 June 1980. Punwani, D.V.; Aspinall, F.; Lofton, 
S.M. (Institute of Gas Technology, Chicago, IL (USA)). 
Mar 1981. 333p. NTIS, PC A15/MF AO0l. 

This report describes the work conducted by the Institute of 
Gas Technology, Dravo Corporation, and Williams Brothers Engi- 
neering Company during Phase I of the two-phase program spon- 
sored by the Gas Research Institute. The literature and state-of-the- 
art of peat resources; peat harvesting, dewatering, and beneficiation 
technologies; peat gasification feedstock requirements; and the envi- 
ronmental effects of large-scale peat utilization are reviewed. Var- 
ious estimates of U.S. peat resources are presented. Dry and wet 
peat harvesting methods commercially used in Russia, Ireland, Fin- 
land, Canada, and the U.S. are described, and the economics of 
peat harvesting are reported. Peat beneficiation (wet-carbonization) 
processes, mechanical and thermal methods of dewatering peat, and 
the economics of each are also described. Peat thermal and biologi- 
cal gasification test results are presented, and feedstock require- 
ments (moisture content, particle size) are outlined. Further re- 
search needs in all areas of the total system of peat utilization are 
identified. The results of this study promote the optimistic view 
that the development of peat as an energy source can be ecological- 
ly sound with minimal long-term environmental impacts. 


32985 (PB—81-224396) Energy requirements for the con- 
version of coal into liquid fuels. Research report. Hemming, 
D.F. (Open Univ., Milton Keynes (UK). Energy Research 
Group). May 1977. 7ip. NTIS PC E04/MF E04. 

Calculations are made of the energy requirements of con- 
verting coal to liquid fuels. The processes treated in the study in- 
clude (1) coal liquefication by direct hydrogenation, (2) motor fuel 
production by the CSF extraction hydrogenation process, (3) syn- 
thetic crude oil via coal pyrolysis, (4) motor fuel production by the 
Fischer-Tropsch process, and (5) methanol production by the 
Fischer-Tropsch process. 


32086 (PB—81-868820) Coal conversion processes: the 
Flash Hydropyrolysis Process. January, 1976-July, 1981 (ci- 
tations from the Energy Data Base). Report for January 
1976-July 1981. (National Technical Information Service, 
—- VA (USA)). Jul 1981. 94p. NTIS PC 01/MF 


Citations in this bibliography cover reports on government 
supported research, development, and implementation of the flash 
hydropyrolysis coal conversion process. Citations of non govern- 
mental studies are provided also. Topics include process experimen- 
tation, development, operation, performance, and products as well 
as technological, environmental, and economic aspects of flash hy- 
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dropyrolysis. (Contains 73 citations fully indexed and including a 
title list.) 


32987 (UCID—19286) Development of a demonstration 
reactor using thoria as a Fischer-Tropsch catalyst. Colmen- 
ares, C.A.; McLean, W. (Lawrence Livermore National 
Lab., CA (USA)). Dec 1981. Contract W-7405-ENG-48. 
19p. NTIS, PC A02/MF A01. Order Number DE82010217. 

We have demonstrated experimentally that thorium oxide 
may be used as a catalyst with CO + Hs mixtures to produce 
either methanol or a mixture of hydrocarbons from C; to Cz (satu- 
rated and unsaturated). The immunity of ThO, to poisoning by 
sulfur compounds makes its use very attractive for industrial appli- 
cations. We are proposing to optimize the experimental conditions 
of the catalytic process using a one-inch reactor and to scope and 
define the experimental conditions for a pilot plant demonstration. 


32988 Nature of coking coals and co-carbonization of 
hard coals with coal extracts. Jasienko, S.; Bratek, K.; 
Gryglewicz, G. (Petroleum and Coal Technical Univ., Wro- 
claw, Poland). pp 56-61 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Coal extracts were obtained by heating coal through the 
plastic state in a centrifuge with a screen false bottom. The liqud 
generated in the plastic state was collected in a nonheated receiver 
at the bottom. The yield of fluid phase increased with increasing 
rank of the heated coal. The yield of liquid increases in the range 
of 523 to 673 K, but very little more at higher temperatures. The 
thermostability of the liquid increases with the rank of the coal and 
gradually with the temperature of extraction. Low rank bituminous 
coal of vaious kinds was mixed with these extracts and carbonized. 
The addition of coal extract has a positive influence on the coking 
process and the structural ordering of the resulting cokes. Coking 
results are discussed in detail. (LTN) 


32989 Determination of the hydrogenability of coals with 
the aid of petrographic studies. Steller, M. (Bergbau-Fors- 
chung GmbH, Essen, Germany). pp 68-73 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

The effect of different macerals on the hydrogenation of 
coal was investigated by hydrogenating coals of different maceral 
and chemical composition and varying temperature and time at a 
constant high pressure of hydrogen. Preliminary results are detailed 
with the comment that further investigations with coals of other 
rank and maceral composition are necessary to confirm the results. 
(LTN) 


32990 Solubilization of coal with olefins and cracked 
light oils from petroleum. Sanada, Y.; Yokoyama, S.; Shimo- 
mura, M.; Ono, S.; Moritomi, H. (Hokkaido Univ., Sapporo, 
Japan). pp 92-97 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Recent studies of coal solubilization have included the appli- 
cation of many interesting chemical reactions not to mention hydro- 
genation. We have attempted to introduce olefins into coal in the 
presence of acids but without other catalyst. As a matter of fact, 
since olefins are contained in cracked oils supplied from coal- as 
well as petroleum-refineries, these olefins are available in practice. 
In this paper are reported the results from the treatment of coal 
with olefins under relatively mild conditions and the usefulness of 
olefins for coal solubilization. Experiments have been also made the 
enhancement of solubilization of alkylated coal by means of hydro- 
liquefaction. The solubilization reactions were carried out under at- 
mospheric pressure in the presence of trifluoromethanesulfonic acid 
(TFMS) and sulfuric acid. The reaction products were boiled in 
pyridine and then subjected to Soxhlet extraction to separate pyr- 
idine solubles from the products. 
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32991 Evaluation of the chemistry of coal desulfurization 
processes. Squires, T.G. (Iowa State Univ., Ames). pp 169 
of Proceedings of the international conference on coal sci- 
ence. Essen, Germany; Verlag Glueckhauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A survey of the various chemical desulfurization processes 
for the direct utilization of high sulfur United States bituminous 
coals will be presented. Although reactions of pyritic sulfur during 
these processes will be discussed, the presentation will focus on the 
chemistry of the organic sulfur in coal under desulfurization condi- 
tions. In particular, our investigations have used model materials to 
determine the effect of a particular process on various organic 
sulfur functional groups. The model materials have included simple 
organosulfur compounds, such as thiophenol and dibenzothiophene; 
microporous organic polymers wich possess a repeating sulfur func- 
tionality; and pyridine extracts of whole coals, such as Illinois No. 
6 and Western Kentucky No. 9. The present study has concentrated 
on oxydesulfurizations which are based on oxygen or chlorine. The 
oxygen based processes directly oxidize only thiolic and disulfidic 
functions at sulfur. Carbon-sulfur bond cleavage can apparently be 
more readily achieved by free radical reactions at a C-H bonds. On 
the other hand, oxydesulfurization with an electrophilic reagent 
such as chlorine leads to preferential oxidation at sulfur. The subse- 
quent process chemistry of the oxidized intermediates is currently 
being explored through the use of model materials. 


32992 Pyrolysis of coal-asphaltenes: oxygen functions 
and acidity. Kemp, W.; Khan, M.A.; Ludgate, P.; Steedman, 
W. (Heriot-Watt Univ., Edinburgh, Scotland). pp 177-182 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The pyrolysis of asphaltenes isolated from SCG extracts has 
been investigated between the temperatures 200°C and 450°C. 
After treatment at a given temperature for 4 hours, the products 
were fractionated, yielding the pattern of solubility classes shown in 
figure 5. Our primary.concern is to evaluate the changes in asphal- 
tene structure during pyrolysis; qualitatively, these can be summa- 
rized as follows: (a) breakdown of the asphaltenes to pentane-solu- 
bles begins around 200°C, but stays at a low level throughtout; (b) 
pyridine-solubles (insol. benzene) remain at the 25 to 45% level, 
with a maximum around 300°C; and (c) pyridine-insolubles are 
absent up to 300°C but become the major product by 450°C. Fis- 
sion of the asphaltenes to pentane-soluble molecules may not lead 
to uniform mixtures over the entire temperature range; figure 6 
shows the gas chromatographic - mass spectroscopic examination of 
the pentane-solubles derived from 450°C thermolysis. For clarity, 
not all of the compounds identified (from molecular ion and frag- 
mentation pattern assignments) are shown, but the presence of long- 
chain alkanes is noteworthy. Changes wrought in the asphaltenes 
during pyrolysis are amenable to examination by proton and carbon 
13-NMR: the results of this aspect are being collated and. will be 
presented graphically in the lecture. 


32993 Kinetic study of the direct hydrogenation of cokes 
of diffent lithotypes of lignite. Ghodsi, M.; Lempereur, J.P. 
(Universite Libre de Brussels, Belgium). pp 191-196 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). (In 
French) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Seven lithotypes of lignite were selected and characterized 
by the Reinische Braunkohle A.G. Then they studied the macerail 
composition of the coke from these lithotypes and the kinetics of 
hydrogenation of these cokes. One pecularity observed was that the 
hydrogenation reaction staffed abruptly when it was about 70% 
complete. Hydrogenation was carried out at 900°C and 40 bars. On 
the basis of their results there was no correlation between the ma- 
ceral composition of the lignite cokes and the reaction kinetics of 
hydrogenation. They conclude that the petrographic nature of the 
seven lignite cokes was not a determining factor in explaining the 
differences in reaction kinetics observed. (LTN) 


01 COAL AND COAL PRODUCTS 
0104 Processing 


32994 STeam gasification kinetics of high ash Brazilian 
coals. Marcilio, N.R. (Fundacao de Ciencia e Tecnologia, 
Porto Alegre, Brasil); Castellan, J.L.; Monteiro, J.L.F. pp 
203-208 of Proceedings of the international conference on 
“98 : eg Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Based on the results of this work under isothermal condi- 
tions and at atmospheric pressure, the following conclusions could 
be obtained: the reaction rate is very temperature sensitive and can 
be adequately described by the shrinking core model, chemical re- 
action being the controlling step; the order of the reaction rate, re- 
lated to steam, of run of mine Charqueadas coal is fractionary and 
less than one; for the coals investigated, the reaction rate per mass 
unit of remaining coal increases as both ash content and particle 
size decreases; under identical conditions, the increasing order of 
reactivity of coals is Leao-Butia, Charqueadas and Candiota; the ac- 
tivation energy has an average value of 155 kJ/mol, for all the 
coals used; and no sintering was observed, even at the highest tem- 
perature used. 


32995 Mechanism for the carbon-hydrogen-methane reac- 
tion. Shaw, J.T. (National Coal Board, Stake Orchard, Eng- 
land). pp 209-214 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

This paper reinterprets Blackwood’s data (1959, 1962) on the 
slow evolution of methane from coconut char after the initials rapid 
reaction has died away. The excellent experimental data of Black- 
wood negate his discussions. They have been used to calculate the 
energies of activation and pre-exponential factors of all the steps in 
the coconut char-hydrogen-methane reaction, which iuxes place by 
a mechanism that Blackwood (1962) incorrectly discarded. The 
equilibrium constant over coconut char is the same as over B- 
graphite. This mechanism also accounts for the results obtained by 
Zielke and Gorin (1955). 


32996 Principles of gasification reactions in in-situ gasifi- 
cation. Mohtadi, M.; Wenzel, W.; Ropertz, G.; Kuehn, M. 
pp 215-222 of Proceedings of the international conference 
on coal science. Essen, Germany; Verlag Glueckauf GmbH 
(1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In this investigation, compact blocks of coke were gasified 
with air and a mixture of air and water vapor. The effective reac- 
tion velocity constants were obtained from the experimental data 
with the help of a model. In the experiment pressures up to 60 bar 
and temperatures up to 1000°C were used. (LTN) 


32997 Decomposition of carbon dioxide with different 
carbonaceous materials, Paersch, M.J.; Licharz, J.R.; Moh- 
tadi, M. pp 223-228 of Proceedings of the international con- 
ference on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A knowledge of the reactivity of carbon materials with gases 
is of the greatest importance for the direction of gasification, com- 
bustion and reduction processes, for the velocity of the reactions, 
the recovery of the reaction products, etc. A quantitative determi- 
nation of the chemical reactivity is however a difficult and complex 
process with these heterogeneous reactions using only experimental 
data. Presented here is one of the most suitable methods for the 
measurement and observation the endothermic reaction of carbon 
with carbon dioxide according to the Boudouard reaction. The ex- 
perimental parameters follow from the relatively easy handling of 
carbon dioxide and a simple temperature variation with easy setup 
and good control compared to H2O and Oz. In conclusion, we can 
say that the reactivity of the investigated natural carbon materials 
have single, simple correlation. However, the confirmation of these 
correlations requires the study of more carbon materials and of the 
effect of ash composition. (LTN) 
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32998 Mass transfer model for the rapid hydrogasifica- 
tion of softening coal. Schaub, G.; Peters, W.A.; Howard, 
J.B. (Massachusetts Inst. of Tech., Cambridge). pp 229-234 
of Proceedings of the international conference on coal sci- 
ence. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Interaction of hydrogen and coal during the early stages of 
hydrogasification involves mass transfer of hydrogen into the pyro- 
lyzing coal. In the case of Pittsburgh bituminous coal experimental 
data exhibit a particle size effect on volatile yields under conditions 
where gas phase transport of He to the particle or heat transfer 
within the paticle are not rate limiting (1,2). This indicates a trans- 
port limitation for Ha-penetration into the coal particle which can 
be understood only in terms of the drastically changing physical 
properties of the coal (softening, resolidification). This modeling 
study addresses the question of intraparticle transport limitations for 
hydrogen and develops a tentative description of the coal’s tran- 
sient fluidity and its implication for He-transport. 


32999 Correlations between the pore structure of coal 
and chars and their reactivity during gasification. Seewald, 
H.; Klein, J.; Juentgen, H. pp 235-240 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The chemical reaction kinetics of different coals and chars 
were measured in steam, hydrogen and steam hydrogen mixtures at 
temperatures of 500 to 1100°C and pressures of 0.5 to 65 bars using 
constant heating rates of 10 and 100 K/min. A few samples were 
studied under isothermal conditions and at different extent of reac- 
tion to determine if there were pore size changes during the reac- 
tion. Arrhenius flats were used to evaluate the results. The pore 
structure of the samples was studied using Dubinin plots of metha- 
nol adsorption isotherms. Some of the adsorption measurements 
were made or partially gasified samples to determine the effect of 
gasification on pore size as the process proceeds. In the nonisother- 
mal experiments they were able to determine whether the reaction 
was controlled by diffusion or reaction kinetics. With some coals 
the surface air increased and with others it decreased as the reac- 
tion proceeded. Smaller pores developed in gasification with hydro- 
gen than with steam. With the latter material wide pores wre pro- 
duced without any dependence on preparatory treatment. (LTN) 


33000 Behavior of minerals in coal during gasification. 
Plogmann, H.; Kuehn, L. (Bergbau-Forschung GmbH, 
Essen, Germany). pp 241-246 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The mineral content of various coals was studied by micros- 
copy, x-ray diffraction and x-ray fluorescence analysis. Then these 
coals were gasified with steam in a fluidized bed at 800 to 820°C 
and 40 bar. Changes in the minerals during this reaction were stud- 
ied including vaious phase changes and chemical reactions. Ag- 
glomeration and vapor phase transport are discussed. (LTN) 


33001 Hydrogasification of coal chars using nickel-alka- 
line earth catalysts. Nishiyama, Y.; Haga, T. (Tohoku Univ., 
Sendai, —. pp 290-294 of Proceedings of the interna- 


tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The purpose of the present study is to develop a highly 
active catalyst for producing high-Btu gases from coal and coal 
char. In the preceding study using active carbon with nickel, a de- 
activation by prolonged heating was noted and was ascribed to the 
aggregation of nickel particles. Then, we can expect a durable ac- 
tivity if we prevent nickel from aggregating. In the present study, 
several salts were annexed to nickel to see whether these could 
modify the activity of nickel. The results show that the effective- 
ness of the additives depends on the nature of chars as well as on 
gasifying conditions. 
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33002 Hydrogasification of coke in the presence of bime- 
tallic catalysts. Bastick, M.; Weber, J. (ENSIC, Nancy, 
France). pp 295-300 of Proceedings of the international con- 
ference on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). (in French) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The deposition of bimetallic catalysts on CS coke leads, as in 
the case of pure metals to the synthesis of CH, at low temperature, 
ie., at 400 to 750°C. In the case of Ni/Cu, the copper having a 
weak activity its substitution for nickel results produces a lower 
conversion than that obtained with pure nickel. However, the re- 
duction in performance is relatively small so long as one does not 
reach a critical composition of 3 Cu to 1 Ni. Mixtures of Fe/Na, on 
the other hand give an indisputable advantage. Each increases and 
adds to the specific advantage of each metal. (LTN) 


33003 Reaction mechanisms of catalytic carbon gasifica- 
tion; differences and similarities between nickel, potassium 
and vanadium catalysis. Wigmans, T.; Elfring, M.; Hoog- 
land, A.; Moulijn, J.A. (Univ. of Amsterdam, Netherlands). 
pp 301-306 of Proceedings of the international conference 
a9 a, science. Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In catalytic carbon gasification research, the variety of mate- 
rials examined (both carbons and catalysts) is enormous. Generally 
spoken, the catalysts applied can be divided into three main groups: 
metallic catalysts, oxidic catalysts, and carbidic catalysts. In this 
study the gasification results of a high purity activated carbon are 
reported. A comparison is made between three catalysts, viz. nickel 
(metallic), vanadium oxide (oxidic) and potasium carbonate (carbi- 
dic), which are representative for the three groups mentioned. The 
main variables studied are the gasifying medium (CO, HaO, Ha) 
and the catalyst loading. The main conclusions are drawn from ac- 
tivity measurements, performed in Cahn microbalance set up. More 
structural information was obtained by x-ray photoelectron spec- 
troscopy (XPS) measurements. The work shows that the physical 
properties (carbon solubility, particle mobility and sintering, melt- 
ing) as well as the chemical properties (reducibility, intercalating 
properties) determine the action of a catalyst. For practical applica- 
tions a high gasification activity must be accompanied by methana- 
tion properties of the catalyst in order to form CH, in one step. 
This work shows that a small amount of nickel already accelerates 
the methane formation considerably. Therefore the combination of 
@ potassium catalyst (gasification) with small amounts of a transition 
metal (methanation) could be very promising for practical applica- 
tion. As potassium is relatively expensive, it is worthwhile examin- 
ing the possibility of improving the intercalating properties of other 
alkali and earthalkali metals. 


33004 Catalyzed gasification of various coals. Tomita, 

A.; Ohtsuka, Y.; Tamai, Y. (Tohoku Univ., Sendai, Japan). 

pp 307-312 of Proceedings of the international conference 

ais sie science. Essen, Germany; Verlag Glueckauf GmbH 
981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Numerous studies have been carried out on the catalysis for 
coal gasification, since the lowering of gasification temperature 
would result in various advantages. It was generally accepted that 
potassium carbonate and other alkali metal comounds are the most 
active catalysts for the steam gasification. However, the relative ef- 
fectiveness of different catalyst has usually been determined by 
using a particular coal with a particular reactant gas. Since coal is a 
very complicated material, the best catalyst for some coals may not 
be necessarily so effective for other coals. In order to obtain a per- 
spective view of catalyzed coal gasification, it seemed necessary to 
investigate more extensively many combinations of catalysts and 
coals with different properties. The effect of gasifying agent on the 
activity sequence of catalysts should also be clarified. This paper 
presents systematic data concerning the catalytic effects of K, Ba, 
Ni, and Fe compounds on eight coals in three different gas atmos- 
pheres, that is, HxO, COs, and He. In the course of conducting this 
study, we found that the nickel catalyst exhibited an extremely high 
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activity for the steam gasification of low rank coals. The fixed 
carbon gasification was separated into two stages. About 80% of 
fixed carbon was rapidly gasified during the first stage, followed by 
a slow second stage. We would like to place special emphasis upon 
this matter. 


33005 Influence and residues of alkali catalysts in the ga- 
sification of coal. Sulimma, A.; van Heek, K.H.; Juentgen, 
H. es scat scmager 5 GmbH, Essen, Germany). pp 313- 
319 of Proceedings of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 
(In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

As the forgoing measurements have shown, it is possible to 
attain a large reaction increase with catalysts used in the quantities 
given. Through a pretreatment for binding the coal minerals, the 
quantity of catalyst needed can be reduced. The effect depends es- 
sentially on catalyst enrichment through carbon burnup which is es- 
pecially advantageous in the gas generator developed by Bergbau- 
Forschung to use process heat from a high temperature nuclear re- 
actor. (LTN) 


33006 Optimization of the catalytic effects of minerais in 
the gasification of coal with hydrogen and steam: a sulfur 
problem. Huettinger, K.J.; Krauss, W. (Universitaet Karls- 
ruhe, Germany). pp 320-326 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In the catalytic gasification of coal with steam or hydrogen, 
the mineral constituents of the coal act as a catalyst, but the cataly- 
sis effects are inhibited by pyrite and organic sulfur compounds in 
the coal. With sulfur-free chars, experiments showed that without a 
catalyst, these could not be gasified at 800°C. When impregnated 
with 1.8 wt % iron the catalytic reaction starts at 750°C. However, 
sulfur containing coals could not be gasified below 900°C even 
with 1.8 wt % iron and after bing calcined at 1400°C. Experiments 
with coal from which the inorganic sulfur had been removed low- 
ered the temperature at which catalyzed gasification occurred by 
about 50°C. (LTN) 


33007 Study of molecular transformations during the 
early stages of reaction of coals in deuterated hydrogen donor 
media using 7H FTNMR. Franz, J.A.; Camaioni, D.M. (Bat- 
telle Pacific Northwest Labs., Richland, WA). pp 327-331 
of Proceedings of the international conference on coal sci- 
ence. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Deuterium transfer to coal products from specifically la- 
belled donor solvents, deuterium isotope affects in coal-donor sol- 
vent reactions and deuterium scrambling reactions in donor sol- 
vents provide sensitive probes of structural transformations of coal 
during the dissolution of coal. In previous papers we described the 
transfer of deuterium to a subbituminous coal, and recent work ad- 
dressing the related reactions of tetralin- and alkylindan-related free 
radicals; we also demonstrated the use of deuterium migration for 
the detection of nonselective abstracting radicals. In this paper we 
present a study of deuterium transfer to coal products at short (5 
min.) reaction times under conditions of negligible deuterium 
scrambling, along with isotope effects in the transfer and exchange 
of deuterium from specifically labelled tetralin to a variety of coals 
at longer reaction times. For all coals studied, deuterated aromatic 
as well as secondary, tertiary and benzylic aliphatic structure is cre- 
ated for all coals. In general, about 80% of deuterium appears in 
aliphatic structure and 20% in aromatic structure. These results are 
consistent with a suite of highly selective reactions in which benzy- 
lic and other carbon- or sulfur-centered radicals are involved in the 
oxidation of tetralin. 


33008 Isotopic investigation of the chemistry of donor 
solvent coal hydrogenation. Heredy, L.A. (Rockwell Interna- 
tional Corp., Canoga Park, CA). pp 332-337 of Proceedings 
of the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 
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From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The deuterium tracer method allows a study of deuterium 
incorporation into the structure of coal liquefaction products from 
the gas phase as well as from the solvent phase. The hydrogenating 
agents used are *H2 and/or a donor solvent such as tetralin-dis. 
The use of deuterium (?H) allows not only the quantity but also the 
structural sites of hydrogen incorporation to be determined. The re- 
sulting oil, asphaltene, and preasphaltene fractions are analyzed by 
deuteron nuclear magnetic resonance spectrometry to determine the 
sites of deuterium incorporation. Also, samples of each fraction are 
combusted and analyzed by mass spectrometry to ascertain the 
ratio of protium to deuterium. The incorporation of deuterium in 
the gas-phase products is determined by gas chromatography cou- 
pled with mass spectrometry (GC-MS). The spent donor solvent is 
analyzed by means of NMR and GC-MS to determine its composi- 
tion and the concentration and structural distribution of the deuter- 
ium in its main components. This paper summarizes the results of 
recent investigations of the mechanisms involved in the formation 
of liquid and gas products during donor solvent coal hydrogena- 
tion. The results of product gas studies have another important im- 
plication. Most of the deuterated methane species contain two or 
more deuterium atoms. This means that the deuterium incorpora- 
tion must have taken place with the precursors of CH, or CHs, be- 
cause the latter species, once formed, end up as CH, and CHsD in 
the final products and no further exchange occurs in the gas phase. 
The presence of the more highly deuterated methane species indi- 
cates that the rate of ‘H-?H isotopic exchange with those parts of 
the coal structure which form CH, during hydropyrolysis is signifi- 
cantly faster under the given liquefaction conditions than the rate 
of formation of CH, by hydropyrolysis. 


33009 Deuterium as a tracer in coal liquefaction. Wilson, 
M.A.; Vassallo, A.M. (CSIRO Division of Fossil Fuels, 
North Ryde, Australia). pp 338-343 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Methane is formed from coal during conversion both in the 
presence and absence of a donor vehicle. In this work deuterium is 
used to elucidate the incorporation of hydrogen into methane from 
coal. Molecular deuterium and deuterium - hydrogen gas mixtures 
have been added to coal in the presence of tetralin over various 
residence times at 400°C. In other experiments, deuterium has been 
incorporated into the coal at room temperature and the deuterated 
coal then heated to 400°C (i.e., pyrolyzed) in the absence of hydro- 
gen or deuterium gas and tetralin. The distributions of deuterium in 
the methane produced from both kinds of experiments have been 
monitored to establish whether the distribution in the products is 
the result of thermodynamic or kinetic control. Our results clearly 
limit the type of exchange reactions that occur during liquefaction 
under the conditions reported. Nevertheless, it is of interest to dis- 
cover whether the distribution of deuterium in the deuteromethanes 
is due to random scrambling. We conclude that methane produced 
by pyrolysis of hydrogenation of coal is released by pathways in 
which rapid scrambling of hydrogen occurs among the structural 
groups in the coal from which the methane is formed, and not in 
the gas phase. We have independent evidence that the aliphatic 
component of the coal gives rise to the gas fraction, including 
methane, from coal during hydrogenation. Figure 3 shows the aro- 
maticity of the solid and liquid products from hydrogenation deter- 
mined from n.m.r. data. Clearly the aromaticity of the residues 
from hydrogenation increases with residence time but the aromati- 
city of the liquid remains almost constant and is similar to that for 
the coal. Hence the aliphatic component of the coal must produce 
the gas fraction. 


33010 Participation of hydrogen in the hydrogenolysis 
and hydrogenation of coal-related model compounds catal 
by zinc halides. Bell, A.T.; Fredrick, T.J.; Salim, S.S. (Univ. 
of California, Berkeley). pp 344-349 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 
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Model compound studies have recently been performed to 
help elucidate the types of reactions which occur during the lique- 
faction of coal in presence of ZnCl. (1-5). These investigations have 
shown that ZnCl. will catalyze the cleavage of ether, sulfide, and 
aliphatic bridges between aromatic centers and the hydrogenation 
of fused ring aromatics. It has also been demonstrated that the reac- 
tivity of a given structure can be strongly affected by the composi- 
tion of substituents present on the aromatic nuclei. The purposes of 
the present work were to identify the role of molecular hydrogen 
in the hydrogenolysis and hydrogenation of coal-related model 
compounds and to demonstrate the differences in the ability of 
ZnCk, ZnBra, and ZnIe to activate He. The following conclusions 
may be drawn from the present study: Zinc halide catalysts are 
active in their Lewis acid and Broensted acid forms; cleavage of 
ether and aliphatic linkages between aromatic nuclei are unaffected 
by the presence of molecular hydrogen, but are affected by catalyst 
composition; hydrogen transfer to benzylic groups liberated by the 
cleavage of dibenzyl ether, 4HDM, and 1BN and the selectivity for 
forming toluene from these reactants depends on the nature of the 
halide used; and the hydrogenation of fused-ring aromatics involves 
molecular hydrogen and appears to proceed via sequential protona- 
tion and hydride transfer. 


33011 Microscopic examination of the residues from 
short residence-time hydrogenation of bituminous coals. 
Bodily, D.M. (Univ. of Utah, Salt Lake City); Shibaoka, M.; 
Yoshida, R. pp 350-355 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag Glue- 
kauf GmbH (1981). 

From oe peed “aie on coal science; Dusseldorf, 
F.R. Germany (7 Sep 19: 

In this paper, ee | a of Shibaoka, Russell and Bodily is 
applied to the hydrogenation of coal in an entrained-flow reactor. 
The reactor system has been described previously. The reactor op- 
erates at relatively short residence times. In this study, the tempera- 
ture was reduced or the reactor length shortened to allow for the 
study of the initial stage of the reaction. Several catalysts were 
studied. This paper describes the examination of the residues as-re- 
covered and after extraction with toluene and pyridine by optical 
microscopy, scanning electron microscopy and electron microprobe 
analysis. The red mud catalysts and the Co-Mo catalyst are clearly 
not effective for hydrogenation of coal in the entrained-flow reac- 
tor, although these catalysts are active in a longer residence time 
hydrogenation of coal with hydrogen donor solvents. Unlike metal 
halide catalysts, the red mud and Co-Mo catalysts do not disperse 
throughout the vitrinite, and until the vitrinite becomes plastic due 
to uncatalyzed thermal decomposition, the contact between the vi- 
trinite and the catalysts rapid reactions to make the vitrinite plastic 
and to generate hydrogen donor species are required. On the other 
hand, zinc chloride is very effective in this reactor system. It must 
be active in the bond cleavage stage of the liquefaction reaction. 
The observation that ZnCle causes agglomeration at lower tempera- 
tures is in agreement with the observation that it lowers the tem- 
perature of softening of coal. 


33012 Promotion of coal liquefaction by mineral matter 
catalysis. Derbyshire, F.J.; Varghese, P.; Whitehurst, D.D. 
(Mobil Research and Development Corp. 7 Princeton, NJ). 
pp 356-361 of Proceedings of the international conference 
a9 a science. Essen, Germany; Verlag Gluekauf GmbH 
From International conference on coal science; Dusseldorf, 

F.R. Germany (7 Sep 1981). 
Coal mineral matter compo..ents (especially pyrites) can play 
a significant role in coal liquefaction by promoting solvent reac- 
tions such as hydrogenation and the removal of functional groups. 
Removal of mineral matter can lead to decreased conversion and 
increased degradation of solvent to higher boiling materials. Coal 
blending shows potential for utilizing coals with active mineral 
matter to aid in the liquefaction of coals limited in such materials. 
Mineral matter catalysis is important in generating, in situ, hydroar- 
omatic donors from solvent components having 3 or more con- 
densed rings. A further function is the catalysis of hydrogen trans- 
fer between lower boiling donors and high boiling condensed aro- 
matics. Solids from liquefaction reactors appear to be less active 
than the fresh mineral matter constituents. The acid activity of re- 
actor solids is found to decline with increasing liquefaction time. 
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Encapsulation of active moieties by coke or mesophase formation 
may provide an explanation of this phenomenon. The results sug- 
gest that in processes where reactor solids are recycled the greater 
part of the catalyic activity is in the fresh incoming feed. 


33013 Catalytic activities of complex metal oxides for hy- 
drocracking of coal. Yamaguchi, T.; Yamaguchi, M.; 
Tanabe, K. (Hokkaido Univ., Sapporo, " Japan). pp 362-367 
of Proceedings of the international conference on coal sci- 
ence. Essen, Germany; Verlag Gluekauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The catalytic activities of thirteen kinds of complex metal 
oxides including MoOs, Fe2Os, SnOz, TiOz, ZnOz, AlOs, SiOz or 
MgO for the hydrocracking of Taiheiyo coal were examined by a 
high pressure differential thermal analysis method. The gas and 
liquid products were analyzed by gas chromatography and thermo- 
gravimetry, respectively. The best three catalysts which showed 
high total conversion to both gas and liquid products were MoOs 
(conversion; 95%), FexOs-SnO2-ZrO2 (88%), and MoOs-SnO2-ZrO2 
(88%). The catalysts which gave high selectivity for the formation 
of gas products were in the order of MoOs (81.8%) > Fe:Os 
(77.4%) > MoOs-SnO2-ZrO2 (73.3%). On the other hand, the best 
three catalysts which exhibited high selectivity for the formation of 
liquid products were in the order of MoO3-Fe2Os-SnO2 (37.8%) > 
SnOz (33.3%) > MoOs-SnO2 (30.2%). The MoOs-Fe20s-SnO. 
catalyst formed comparatively large amounts of liquid products of 
lower boiling points, though the total conversion was not so high 
(65%). 


33014 Slurry phase catalysis of direct coal liquefaction 
by iron sulfides. Stephens, H.P.; Stohl, F.V.; Padrick, T.D. 
(Sandia National Labs., Albuquerque, NM). pp 368-373 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Gluekauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Although it has been demonstrated that direct liquefaction of 
coal can be catalyzed by pyrite (FeS:), there has been little insight 
regarding the catalytic role of pyrite. Part of the difficulty in inter- 
preting the effects of pyrite and other iron sulfide additions on coal 
liquefaction is due to their transformation to pyrrhotite (Fe/sub 1- 
x/S, 0 S x S 0.2) under the conditions usually employed for coal 
liquefaction. Because of the importance of pyrite as a natural cata- 
lytic species and because of the possible use of other iron sulfides as 
liquefaction catalysts, we have performed studies to define: (1) the 
kinetics of decomposition of pyrite; (2) the rate and magnitude of 
the change in surface area of the initially added sulfide during coal 
liquefaction; and (3) the effect of pyrite, pyrrhotite, and HeS addi- 
tions on liquefaction product distributions. Although these studies 
of the kinetics of pyrite decomposition, sulfide surface area 
changes, and the effect of sulfide additions on product distributions 
convincingly imply that pyrrhotites, in equilibrium with HS, are 
the significantly active catalytic species of the iron sulfide system, 
the mechanism of their catalysis of coal liquefaction remains un- 
known. Surface science experiments are currently being pursued to 
identify the catalytically active sites for pyrrhotites. 


33015 Reactivity of coal towards hydrogenation: ranking 
by kinetic measurements. Furlong, M.W. (Colorado School 
of Mines, Golden); Baldwin, R.M.; Bain, R.L. pp 374-379 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Gluekauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

e objective of this work was to measure the rate of coal 
liquefaction for a carefully chosen series of bituminous coals, and 
rank the relative liquefaction reactivities of these coals from a rate 
process perspective. These kinetic reactivities were then correlated 
with fundamental coal properties. Kinetic reactivities, as indicated 
by the forward rate constant k/sub f/, have been found to correlate 
well with the following fundamental coal properties: atomic hydro- 
gen-to-carbon ratio, mean maximum vitrinite reflectance, and frac- 
tion reactive macerals utilizing a new definition for reactive ma- 
ceral content. 
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33016 Direct liquefaction of coal with iron catalyst. 
Ueda, S.; Nakata, Y.; Yoshida, T.; Maekawa, Y. (Govern- 
ment Industrial Development Lab., Hokkaido, Japan). pp 
380-385 of Proceedings of the international conference on 
C08 — Essen, Germany; Verlag Gluekauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In this paper we report the results of experimental work into 
the direct liquefaction of coal carried out under conditions of high 
molecular hydrogen availability and we clarify the relationship be- 
tween the effects of iron catalyst and solvent. Five coal samples 
were ground to -0.15 mm and dried at 105°C under 10 mmHg 
vacuum for 24 h. The petrographic and chemical analysis of coals 
are given in Table 1. Two iron catalysts were used. (1) red-mud, 
which is a discharge product of alumina made from bauxite. (2) 
Robe River iron ore from Australia. These catalysts were ground 
and dried in the same manner as the coal samples. Table 2 presents 
the ultimate analysis, molecular weight, hydroxyl-oxygen content 
and the structural parameters calculated from H-NMR spectra for 
the 17 solvents used in the present experiments. The data in Table 2 
is presented for three vacuum distillation fractions, i.e. light (280 ~ 
310°C), medium (310 ~ 340°C) and heavy (340 ~ 400°C). The ex- 
perimental conditions, products and hydrogen consumption are 
given in Table 3 for 49 experiments. The results are not easy to 
summarize. (LTN) 


33017 Effects of slurry oil pretreatment and reactand gas 
composition on coal liquefaction. Gao, J.S. (Technical Univ. 
of Chemical Technology, Shanghai, China); Oelert, H.H. pp 
386-391 of Proceedings of the international conference on 
C981 ~~ Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Our experimental work was directed to evaluate the pre- 
treatment of slurry oil versus direct catalyst application as well as 
the reaction mechanism of different reactant gases. The results are 
restricted to one coal from the Ruhr-area, Westerholt, which is de- 
scribed in literature extensively. If not mentioned otherwise all ex- 
periments were done batchwise in a highly agitated autoclave 
charging a coal:slurry oil ratio of 1:1.6 and the reactant gas at an 
initial pressure of 90 bar. At 0.33 K/s heating rate 450°C are 
reached with in 21 min. counting reaction time from there on. Re- 
action pressure was maintained within the range of 200 to 230 bar 
hot. After cooling product gases were analyzed quantitatively by 
GC. The total product was separated into oil (cyclohexane soluble), 
asphaltene (benzene soluble, cyclohexane insoluble), and residue 
(benzene insoluble), and balanced with reference to coal (dry base). 
For pretreatment of the slurry oil obtained from a continuously op- 
erated pilot plant (R-oil) several catalysts were tested with respect 
to H-uptake and H-transfercapacity in coal liquefaction. For Wes- 
terholt coal series of control experiments under Ar gave no specific 
action in both oils below the softening point of 367°C resulting to 
about only about 25% conversion for 60 min. At 410°C H-oil gave 
almost 50% whereas in R-oil conversion beyond a maximum of 
35% and 380°C for 60 min decreases to 25% again. For H-oil the 
conversion decreases too at higher temperatures which might be 
explained by the depletion of H-transfercapacity not regenerated 
under Ar and the formation of rather stable products insoluble in 
benzene. 


33018 Direct liquefaction studies on Victoria brown coal. 
Larkins, F.P.; Jackson, W.R.; Hatswell, M.R.; Cochran, 
S.J.; Cassidy, P.J.; Marshall, M.; Rash, D.; Redlich, P. 
(Monash univ., Clayton, Australia). pp 392-397 of Proceed- 
ings of the international conference on coal science. Essen, 
Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The overall mechanism for the hydrogenation of brown coal 
remains unresolved. However, our work clearly underlines the im- 
portance of routes other than the through solvent pathway. In par- 
ticular, from other studies, we believe that tin-based catalysts have 
the ability to assist oxygen heteoroatom removal and to indirectly 
promote the hydrogenation of coal using molecular hydrogen. The 
role of iron-based catalysts is less clear. The remarkable synergistic 
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effect which is possible with a predominately iron-based catalyst 
containing trace amounts of tin compounds indicates that to some 
extent iron- and tin-catalysts must have complementary roles. Fur- 
thermore, the catalytic activity of the iron-based materials must be 
related to more than solvent rehydrogenation step. Further investi- 
gations are in progress including correlation studies between our 
batch autoclave work reported here and continuous reactor studies 
using our 1 kg h™? bench scale reactor facility. 


Effect of solvent on the liquefaction of coal as a 
function of coalification grade. Kamiya, Y.; Yao, T.; Nagae, 
S. (Univ. of Tokyo, Hongo, Japan). pp 398-403 of Proceed- 
ings of the international conference on coal science. Essen, 
Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

In a practical coal liquefaction process, there exist usually 
some amounts of hydrogen-donating compounds, because the recy- 
cle solvent is nearly in equilibrium with high pressure of hydrogen 
or solvent is used after hydrogenation. When we compare the sol- 
vent effect of aromatic hydrocarbons, the effect will be varied de- 
pending on the pressure of hydrogen gas and reaction conditions. 
Therefore, it can be quite reasonable to use a solvent containing 
some amounts of hydrogen donors such as tetralin, in order to com- 
pare the effect of various solvents. The yields of benzene-soluble 
fraction as well as THF-soluble fraction increased remarkably by 
replacing anthracene oil with tetralin, indicating that the formation 
of lower molecular products by the thermal treatment can be dras- 
tically increased in the presence of hydrogen-donating compounds. 
The effect of tetralin as a function of coal rank was studied. In the 
case of brown coal, the conversion of coal has shown a higher 
value by the addition of tetralin, but the consumption of tetralin 
showed also a similar tendency. The effect of various solvents on 
five kinds of coal from carbon content of 66% to 82% is shown in 
Table 4. Methylnaphthalene seems slightly more effective than 
naphthalene, and phenanthrene a little better solvent than naphtha- 
lene, and as well anthracene oil than cresote oil. These results sug- 
gest that three ring aromatic compounds are more favorable sol- 
vents than two ring aromatics due to the solubility of coal frag- 
ments and also probably due to the higher reactivity toward free 
radicals. 


33020 NMR study of hydrogen transfer during the sol- 
vent extraction of coal. Clarke, J.W.; Rantell, T.D.; Snape, 
C.E. (National Coal Board, Stoke Orchard, England). pp 
404-409 of Proceedings of the international conference on 
coal science. Essen, Germany; Verlag Glueckauf GmbH 
(1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In one of the liquefaction processes being developed by the 
NCB, coals are digested in solvents at temperatures in the range 
400 to 440°C. The solvents used are mixtures of principally high- 
boiling aromatic and hydroaromatic species. NMR spectroscopy is 
a convenient method of measuring the changes in solvent composi- 
tion that result from hydrogen donation to the coal during diges- 
tion. The use of gas-liquid chromatography and mass spectrometry 
for this purpose is difficult since these techniques identify individual 
constituents rather than average properties. Although NMR has 
been used extensively to investigate the structure of coal extracts, 
there are few reports on its application to coal solvents. In this 
study, changes in the composition of a solvent, hydrogenated anth- 
racene oil, have been determined by NMR to identify and to esti- 
mate the hydrogen donor groups. It was found that: (1) NMR can 
be used to determine the concentration of donatable hydrogen in 
hydrogenated anthracene oil. (2) It should be possible to aply the 
method to assess the hydrogen donor properties of process solvents 
used in coal liquefaction. 


33021 Importance ofhydrogen transfer in solvent isomeri- 
zation. McNeil, R.I.; Cronauer, D.C.; Young, D.C. (Gulf 
Research and Development Co., Pittsburgh, PA). pp 410- 
415 of Proceedings of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 
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A large amount of effort with model compounds has been 
directed toward understanding the mechanism of this isomerization, 
but no reports have appeared expanding the concepts derived from 
this work to coal liquefaction. The goals of the work described 
here were to investigate the relationship between hydrogen transfer 
and solvent isomerizaton and to provide guidelines for the use of 
model compounds in simulation studies of coal liquefaction. Several 
coal liquefaction runs were carried out with deuterated and perhy- 
dro tetralin to observe whether the results of the labeling experi- 
ments described above could be applied to coal. The observations 
indicate that when no other hydrogen donors are available, as in 
the model compound work, the extent of conversion of tetralin to 
naphthalene is unaffected by the identity of the hydrogen in the sol- 
vent (protium or deuterium). But when alternate donors are availa- 
ble, as within the coal itself, hydrogen atoms frnm these sources are 
taken in preference to deuterium atoms from the solvent. All these 
results suggest that the radicals generated from coal are much more 
selective than those from the model compounds used and indicate 
that solvent isomerization, while still not a desirable reaction, is not 
as serious a problem as might have been thought on the basis of 
model compound studies. However, ring contraction of hydroaro- 
matic structures to five-membered rings with pendant methyl 
groups could be a problem with regard to hydrogen-donor capabili- 
ty of recycle solvents due to the low donor capacity of these spe- 
cies and the stability of these structures. Model compound studies 
are useful as simulations for coal liquefaction for identification of 
product types arising from a given structure and for demonstration 
of mechanisms of formation of these products. 


33022 Hydrogen donor solvents in coal liquefaction: their 
reactivity towards hydrogen abstracting radicals. Schanne, 
L.F.; Haenel, M.W. (Max-Planck-Institut fuer Kohlenfors- 
chung, Ruhr, Germany). pp 416-421 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. — (7 Sep 1981). 

Most coal liquefaction processes are based on the thermal 
cleavage of activated bonds giving reactive carbon and oxygen 
radicals which abstract hydrogen atoms from the donor solvent 
present. The hydrogen donor power of the solvent depends on its 
composition and especially on its content of hydrogen bonded in 
activated positions. To study the relationships between molecular 
structure and the reactivity of carbon-hydrogen bonds towards hy- 
drogen abstracting radicals and for the purpose of testing the hy- 
drogen donor power of recycle oils, the well known hydrogen 
transfer to tert-butoxy radicals was applied as a standard reaction. 
The relative abstraction rates for different types of hydrogen atoms 
bonded in characteristic chemical structures can be deduced from 
the measured molar reactivities. One can recognize the structures in 
which the bonded hydrogen possesses extremely high reactivities 
towards hydrogen transfer reactions: i.e. steric fixation of benzylic 
C-H bonds in such a way that the activated hydrogen can be at- 
tacked by the abstractor without steric hindrance and bond scission 
as well as stabilization of the resulting carbon radical is favoured by 
orbital overlap with the aromatic 7-electrons. The hydrogen donor 
power of a compound is determined by its specific reactivity 
which, as the product of molar reactivity and concentration, con- 
siders the donor capacity. In accordance with experience, benzocy- 
cloalkenes and especially activated hydrocarbons such as fluorenes 
and 9,10-dihroanthracenes possess the highest specific reactivities. 


33023 Dehydrogenation/hydrogenation reactions in hy- 
droaromatic systems. Gangwer, T. (Brookhaven National 
Lab., Upton, NY). pp 422-427 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The net hydrogenation of coal during donor solvent lique- 
faction involves the addition of hydrogen, present as He, to the or- 
ganic structure via the donor solvent. The basic chemistry of the 
donor solvent dehydrogenation/hydrogenation process is an impor- 
tant component of liquefaction. Kinetic and mechanistic work on 
the hydroaromatic donors: tetralin (T), 1,2-dihydronaphthalene 
(DN) and 9,10-dihydroanthracene (DA) is yielding insight into this 
chemistry. The chemistry of the dehydrogenation/hydrogenation 
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reactions in the neat donor solvent systems has been found to be 
heterogeneously controlled. The hydroaromatics were studied over 
the 350°C (low reactivity) to 450°C (onset of pyrolytic processes) 
range. Samples were analyzed using gas and liquid chromatography 
and ultraviolet-visible spectroscopy. The hydrogenation/dehydro- 
genation reactions of the hydroaromatic systems studied can be 
modeled using the proposed heterogeneous reaction mechanism. 
The dihydro-reactants can react along more than one pathway. The 
extent of reaction for these different pathways is a function of the 
hydrogen content of the heterogeneous surface. 


33024 Solvent erg and solubility hypersurface of 
coal, Hombach, H.P.; Weimann, B. (Max-Planck-Institut 
fuer Kohlenforschung, Ruhr, Germany). pp 428-433 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

The effects of solvent polarity and hydrogen bond enrgy are 
used to explain differences between solvents and binary mixtures of 
solvents in solubilizing coal. (LTN) 


33025 Effect of the raw material properties on the lique- 
faction of Rhenish brown coal. Wolfrum, E. (Rheinische 
Braunkohlenwerke AG, Cologne, Germany); Wawrzinek, 
J.; Dolkemeyer, W. pp 434-445 of Proceedings of the inter- 
national conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). (in German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Fifteen brown coal lithotypes were characterized by petro- 
graphically and their physical and chemical properties and then liq- 
uefied indirectly with tetralin and directly with molecular hydro- 
gen; the work was carried out with and without catalysts in both 
cases. The extent of coal conversion and the gaseous and liquid 
products were measured (the liquid products were fractionated by 
distillation). The maceral composition had a considerable effect on 
the indirect hydrogenation with tetralin. The technical operation of 
the hydrogenation process and the optimization of reaction condi- 
tions (temperature, pressure, time and catalyst type) are discussed 
with respect to the importance and significance of the properties of 
the feed coal. In general, direct hydrogenation resulted in the great- 
est conversion and indirect hydrogenation with tetralin alone the 
least. The amounts of liquid products are also given. Certain other 
details are given in the discussions of the individual experiments. 
(LTN) 


33026 Study of hydrogen solubility in tetralin and coal- 
derived liquids. ‘ia S.; Kara, M.; Klinzing, G.E.; Chiang, 
S.H. (Univ. of Pittsburgh, PA). pp 446-452 of Proceedings 
of the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

This paper presents experimental results of hydrogen solubil- 
ity in He/tetralin and Hs/coal liquid systems. The measurements 
were carried out by using an in-situ hydrogen probe made of thin 
semipermeable nickel membrane. Accurate measurements of hydro- 
gen distribution (solubility) in hydrogen-tetralin binary mixture and 
hydrogen/coal liquid (from the SRC-II process) mixtures were ob- 
tained at temperatures ranging from 590 to 700 K and pressures up 
to 12 MPa. The rates of hydrogen dissolution and mass transfer co- 
efficients were also determined. 


33027 Vitrinite hydrogenation model based on the micro- 
scopic examination of batch autoclave residues. Shibaoka, M.; 
Russell, N.J. (CSIRO Division of Fossil Fuels, North Ryde, 
Australia). pp 453-458 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The process of vitrinite hydrogenation can be regarded as a 
competition between hydrogenation, i.e. stabilization of low molec- 
ular weight entities, and carbonization, i.e. repolymerization of low 
molecular weight entities to form high molecular weight com- 
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pounds. Depending on the balance between these reactions during 
the earlier stages of hydrogenation either hydrogenated plasticoal 
or primary semicoke is formed. At more advanced stages of hydro- 
genation the balance between these two reactions determines 
whether liquid hydrocarbons, intermediate semicoke or secondary 
semicoke is the principal product formed. In order to achieve high 
rates of conversion of vitrinite to oil, the vitrinite should be main- 
tained in the plasticoal state under conditions of high hydrogen 
availability for as long as possible. This will reduce molecular size 
of the hydrogenated plasticoal and thus favour the formation of liq- 
uids. Solvents can play two vital roles during coal hydrogenation: 
(1) in dissolving the coal, and (2) as a hydrogen donor vehicle. 


33028 Separation and characterization of coal liquids 
from bituminous coal. Schweighardt, F.K.; Hoover, D.S.; 
Kingsley, I.S.; Kamzelski, A.Z.; Rappe, G.C. (Air Products 
and Chemicals, Inc., Allentown, PA). pp 459-464 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In processing the eight bituminous coals either analytical 
method, distilltion or solvent fractionation, can be used to quantify 
coal conversion. The distillation method can affect the distribution 
of coal-derived intermediates (asphaltenes/preasphaltenes) unless 
steps are taken to minimize laboratory induced regressive reactions. 
Although solvent fractionation does not define specific chemical 
classes and results from co-solubility, a reproducible relative meas- 
ure of what is occurring during coal conversion can be obtained. 
We conclude that standardization of both batch distillation and sol- 
vent fractionation must be established and accepted by coal re- 
searchers to be reported along with in-house procedures. Standard 
ASTM procedures based on petroleum products that are highly ali- 
phatic and have different distributions of functional groups may not 
serve coal liquids as a relative measure of product quantity or qual- 
ity. The simulated distillation method, ASTM D-2887, may be too 
general in its choice of laboratory conditions to precisely define a 
method for coal-derived distillates. Our results indicate that signifi- 
cant differences in the calculated boiling point distribution depend 
upon the GC detector used; FID vs TCD; selection of boiling point 
calibration, aliphatic vs aromatic; mode of integration, time slice vs 
peak area; and the use of response factors. We conclude that the 
ASTM D-2887 should not be extended to coal liquids without care- 
ful consideration of the chromatographic conditions and yield cal- 
culation practices. 


33029 Chemical structure of coal hydrogenation liquids: 
compound type estimation by TLC-FID. Yokoyama, S.; Ume- 


matsu, J.; Inoue, K.; Katoh, T.; Sanada, Y. (Hokkaido 
Univ., Sapporo, Japan). pp 465-470 of Proceedings of the in- 
ternational conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

Since coal hydrogenation products consist of extremely nu- 
merous constituents belonging to homologous series of various 
compound types, it is very difficult to identify the individual com- 
ponents. An appropriate characterization of coal liquids includes a 
separation of the products according to the characteristic chemical 
structure such as paraffins, aromatics and polar compounds and an 
estimation of their molecular weight or carbon number distribution 
for each homologous series. There are suitable methods for the sep- 
aration of coal liquids and petroleum heavy oil into compound 
types, such as liquid chromatography and high pressure liquid chro- 
matography and high pressure liquid chromatography. Although, 
these methods have some disadvantages, for example time consum- 
ing and considerably tedious for the former one and to be unable to 
obtain quantitative measurement for the later. In this study, com- 
pound types coal liquid were investigated by thin layer chromato- 
graphy-flame ionization detector (TLC-FID) by which quantitative 
analyses can be carried out routinely in a relatively easy way. 


33030 Chromatography of liquids from various coals, Li- 
phard, K.G. (Bergbau-Forschung GmbH, Essen, Germany). 
pp 471-476 of Proceedings of the international conference 
a9 . science. Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal! science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 
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Middle oils obtained from the hydrogenation of various 
German coals were examined. By high performance liquid chroma- 
tography the coal liquids were divided into distinct hydrocarbon 
groups. Except for human coal only small differences in group 
composition were found. In general, the composition depended 
more on the hydrogenation method than on the rank of the coal 
feed. (LTN) 


33031 Direct determination of oxygen components in coal 
derived liquids. Hill, G.R.; McClennen, W.H.; Metcalf, G.S.; 
Wang, H.H.; Meuzelaar, H.L.C. (Univ. of Utah, Salt Lake 
City). pp 477-481 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The present paper describes the direct determination of 
oxygen compounds in coal liquids using a combination of LC, GC 
and MS techniques with special emphasis on the novel techniques 
of Curie-point flash vaporization MS and MS/MS. 


33032 Upgrading of coal liquids. Doehler, W.; Graeser, 
U.; Jankowski, A. pp 488-494 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A project for accumulating data for the design of a coal 
liquid refinery is described. For the experimental work equipment 
was available for hydrogenation and extraction at a few kg/h. The 
high pressure equipment for hydrotreating, reforming, hydrocrack- 
ing and hydrogenation of aromatics attained pressures of 300 bar 
and temperatures up to 550°C. The coal liquids were first separated 
into light, middle and heavy oils. Then the technical properties of 
the coal liquid products alone or as mixtures with corresponding 
mineral oils were investigated and their suitability for use as gas- 
eous fuels, diesel fuels, heating oils or jet engine fuels evaluated. 
Properties (density, boiling point fractions, vapor pressure, evapora- 
tion residue, sulfur content, etc.) of the various petroleum products, 
original coal liquid fraction, and treated products are given in 
tables. (LTN) 


33033 Characterization of the 300 to 500°C distillate 
from liquefaction of Kansk-Achinsk coal. Vavrecka, P.; 
Lang, I.; Mitera, J.; Hajek, M.; Nemec, J. (Inst. of Chemical 
Tech., Prague, Czechoslovak). pp 495-501 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A synthetic crude oil was pepared by liquefaction of low 
sulfur, low ash Kansk-Achinsk coal. The 300 to 500°C distillate 
from this material was purified by removing the asphaltenes and 
then by liquid-solid chromatography separated into saturates and 
aromatic concentrates. The aromatic concentrates were further sep- 
arated by gel permeation chromatography. The various fractions 
were then characterized by mass spectrometry and 'H and “C 
NMR. (LTN) 


33034 Catalytic hydrodeoxygenation of coal-derived liq- 
uids and related model compounds. Shabtai, J.S. (Univ. of 
Utah, Salt Lake City). pp 502 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

Coal-derived liquids (CDL) are characterized by a high pro- 
portion of oxygen-containing components. The oxygen content of 
CDL varies considerably with the coal type and the nature of the 
liquefaction process but is usually in the range of 4 to 8% by 
weight. Consequently, hydrodeoxygenation (HD0) is one of the im- 
portant reactions involved in catalytic hydroprocessing and upgrad- 
ing of CDL. It has been found that oxygen-containing CDL com- 
ponents include compounds with phenolic, etheric, and carbonyl 
functional groups. Results obtained in a systematic catalytic hydro- 
deoxygenation (HD0O) study of CDL and related model compounds 
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are reported. The investigated model compounds include con- 
densed polycyclic ketones (l-tetralone and 2-tetralone), cyclic 
ethers (isochroman and 1,4-benzodioxan), esters (mostly benzoates), 
and phenols. HDO of coal-derived products (SRC-I and SRC-II) 
were also studied. In particular the change in the concentration of 
phenolic and etheric functional groups as a function of reaction 
variables was investigated using infrared analysis in the 3100 to 
3700 cm=! and 1000 to 1300 cm™ regions, respectively. The study 
provides information not only on the mechanism of HDO as related 
to catalytic upgrading of CDL but also on the role of oxygen-con- 
taining compounds in the primary liquefaction processes. 


33035 Catalytic upgrading of coal liquids: preparation 
and characterization of microreactor feeds. Petrakis, L. (Gulf 
Research and Development Co., Pittsburgh, PA); Ruberto, 
R.G.; Young, D.C.; Katti, S.; Westerman, W.B.; Gates, B.C. 
pp 516-521 of Proceedings of the international conference 
on coal science. Essen, Germany; Verlag Glueckauf GmbH 
1981). 

( From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The catalytic upgrading of the heavier boiling fractions of 
coal liquids involves, among other reactions, denitrogenation and 
desulfurization. Work has been initiated to study the reaction net- 
works and kinetics of these reactions using commercial catalysts. A 
1 kilogram sample of heavy distillate product from the SRC-II 
Tacoma, Washington, facility has been fractionted into various 
acidic, basic, and neutral fractions. The fractions are being used as 
feeds in specially built continuous catalytic microreactors. A 
number of physical, chemical and spectroscopic techniques were 
employed to provide as detailed a profile of the fractions as possi- 
ble. Included in this array of techniques are: (a) proton NMR at 80 
and 600 MHz; (b) carbon-13 NMR at 20 MHz; (c) C, H, N, S, and 
O elemental analyses; (d) infrared spectroscopy; (e) mass spectro- 
metric group-type analyses of saturates and aromatics; (f) gel per- 
meation chromatography; (g) simulated distillation of the saturate 
fraction; (h) group-type NMR analyses (average molecule calcula- 


tion), (i) ESR determination of the free radicals present; and (j) 
vapor pressure osmometry (VPO). 


33036 Advances in the characterization of the primary 
coal products. Kleffner, H.W.; Bluemer, G.P.; Luecke, W.; 
Palm, J.; Zander, M. pp 503-508 of Proceedings of the inter- 
national conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

For the development, optimization and control of coal con- 
version processes as well as the best exploitation of the products, 
powerful analytical methods are indispensable. Analytic information 
concerning trace elements is of importance especially with respect 
to the organic part of solid and liquid process streams and interme- 
diate and final products. Two kings of analytical information are 
considers: (1) static structure information, (2) the concentration of 
identified single components. For the static structure group analy- 
sis, spectroscopic methods are used (infrared, and 'H and “°C 
NMR); for the molecular weight distribution gel permeation chro- 
matography and chemical methods; and for the determination of 
particular compounds chromatographyic methods (gas and high 
pressure liquid) as well as spectroscopic methods. On account of 
the extraordinary complexity of the materials, it is of great advan- 
tage to fractionate the material before analysis. A combination of 
extraction and chromatography is recommended as eluctant n- 
hexane, toluene pyridine and dimethylformamide in series with 
silica gel as adsorbent. Examples are discussed. (LTN) 


33037 Thermal decomposition of polycyclic hydrocarbons. 
Bredael, P.; Vinh, T.H. (Universite Libre, Brussels, Bel- 

um). pp 509-515 of Proceedings of the international con- 
erence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). (in French) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Coal liquefaction results in the formation of oils rich in poly- 
cyclic aromatic compounds (2 to 4 rings) sometimes hydroxylated. 
The latter cannot be degraded to single ring compounds by thermal 
cracking without a catalyst. A study of the pyrolysis of hydroxylat- 
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ed naphthalenes showed that their cracking in analogous to that of 
phenol and nonhydroxylated naphthalene compounds. The increase 
in the number of rings in the molecule and the presence of hy- 
droxyl groups neither disfavors the formation of single ring aroma- 
tic compounds nor the production of a gas phase rich in hydrogen, 
methane and ethylene. (LTN) 


33038 Fundamental aspects of an integrated two stage liq- 
uefaction process. Neuworth, M.B.; Moroni, E.C. pp 542- 
547 of Proceedings of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A two stage coal liquefaction process has been under devel- 
opment with US Department of Energy support since 1976. The 
objective is to produce high quality distillate fuel with efficient 
management of hydrogen consumption. Two stage liquefaction pro- 
vides an opportunity to optimize the overall liquefaction process by 
carrying out the primary coal extraction step at one set of condi- 
tions and the catalytic hydrocracking of extract to distillate at an- 
other set of conditions. An integrated process configuration, shown 
schematically, was utilized, consisting of a short contact time sol- 
vent extraction reactor, a unit for solvent deashing of extract and 
an expanded bed catalytic hydrocracking section for conversion of 
clean extract to distillate fuel. Coal throughput in the solvent ex- 
traction unit varied from 135 to 320 Kg/day. Rapid conversion of 
coal to soluble extract in high yield in the presence of a donor sol- 
vent and hydrogen has been described. The Lummus anti-solvent 
deashing process is utilized to produce a clean extract for hydro- 
cracking. A prototype LC FINING expanded bed catalytic hydro- 
cracking reactor converts extract to distillate fuel. Implementation 
of the optimization of each stage resulted in a more efficient man- 
agement of hydrogen as demonstrated by the recovery of 57% of 
the hydrogen available in the coal plus consumed gaseous hydrogen 
as liquid fuel (Cs to 450°C) and only 11.5% of the total hydrogen 
in light hydrocarbons. Utilization of an efficient commercial nickel- 
molybdena hydrocracking catalyst produced naphtha and fuel oil 
components with reduced heteroatom content (combined O, N, S 
< 0.7%) which increases the value of the liquid distillates as a fin- 
ished fuel or a feedstock for additional hydrocracking. The volu- 
metric split between naphtha and fuel oil was 20:80. 


33039 Effect of process conditions on the quality of coal 
liquefaction products. Dolkemeyer, W.; Giehr, A. (Union 
Rheinsche Braunkohlentraftstoff AG, Wesseling, Germany). 
pp 548-555 of Proceedings of the international conference 
on coal science. Essen, Germany; Verlag Glueckauf GmbH 
(1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In the hydrogenation liquefaction of brown coal, adhesions 
and deposits develope in the preheater and reactor. These deposits 
can lead to a strong reduction in availability. Part of the experimen- 
tal program involved finding a way to reduce these deposits. By 
the addition of a thermal pretreatment and increased hydrogenation 
time; the quality of the liquid products was influenced positively. 
Finally, this contributed to the economy of brown coal hydrogena- 
tion. (LTN) 


33040 Effects of some less obvious parameters in hydroli- 
quefaction. Strobel, B.; Friedrich, F. (Bergbau-Forschung 
GmbH, Essen, Germany). pp 556-561 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The results described are side products of the KOHLOEL 
technology development, i.e. the German approach to coal hydro- 
genation. They should, however, apply also to all the schemes in 
which distillates are produced as well as a residual liquid that car- 
ries all the insolubles and asphaltenes left after conversion. This 
very liquid, which in most of the cases is bound to be a gasifier 
feed for hydrogen production, requires further discussion. The 
mere presence of unconvertible matter as are the coal minerals, 
catalyst, and unreacted coal in the hydrogenation reactor effluents 
can cause substantial losses in distillate oil yield. The implications 
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of the ballast effect and its interactions with some other parameters 
have been described. An unexpected influence gas rate on conver- 
sion offers the option of higher oil yield from coal. It has been con- 
cluded that liquid hold-up of the heavier reaction intermediates 
may be prolonged appreciably through the action of increased gas 
flow. 


33041 Coal converson by the hydrogen produced from 
methanol. Mondragon, F.; Makabe, M.; Itoh, H.; Ouchi, K. 
(Hokkaido Unv., Sapporo, Japan). pp 562-566 of Proceed- 
ings of the international conference on coal science. Essen, 
Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Studies of the liquefaction of coal by hydrogen produced 
from methanol have shown that: the decomposition of methanol 
over ZnO-Cr2Os3 is a good source of active hydrogen. By the selec- 
tion of an appropriate hydrogenation catalyst, the nascent hydrogen 
can be used effectively for the hydrogenation and hydrocracking of 
coal. The required amount of decomposed methanol is relatively 
small. 


$3042 Chemistry and morphology of coal liquefaction. 
Heinemann, H. (Univ. of California, Berkeley). pp 567-572 
of Proceedings of the international conference on coal sci- 
ence. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A multidisciplinary research effort is under way at the Law- 
rence Berkeley Laboratory of the University of California into the 
role of catalysts in coal gasification and liquefaction. It involves: 
observation of coal minerals as catalysts in the electron microscope; 
deposition of transition metals and alkali metals on the surface of 
graphite and coal and their examination by surface science tools 
such as Auger and LEED and ion emission spectroscopy before 
and after reaction with hydrogen or water; the role of the catalysts, 
both heterogeneous and homogeneous in hydrogen transfer from 
donor to acceptor molecules; the effect of modification of catalyst 
composition in Fischer-Tropsch reactions on product distribution; 
and modes and rates of catalyst deactivation by metal deposition 
during the hydrogenation of coal liquids. The present paper is limit- 
ed to the first mentioned items. 


33043 Liquefaction behaviour of some Yugoslav brown 
coals, Ercegovac, M. (Univ. of Belgrade, Yugoslavia); Alek- 
sic, B.R.; Aleksic, B.D.; Bajc, S.; Vitorovic, D. pp 573-579 
of Proceedings of the international conference on coal sci- 
ence. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A systematic investigation of the possibilities of using Yugo- 
slav lower-rank coals for production of liquid fuels was initiated. 
The first experiments of catalytic liquefaction were carried out in a 
simple home-made apparatus involving a batch flow-reactor and 
mixing of the reaction mixture with hydrogen. The first results 
were encouraging. It was shown that a successful hydrogenation 
liquefaction and desulfurization of Yugoslav brown coals. More at- 
tention should be paid to the examination of the mineral compo- 
nents and their changes during the process. The emphasis in this 
paper was on parallel micropetrographic investigation of the raw 
coals and the hydrogenation solid residues. On the basis of these 
investigations the following conclusions may be given: the gelified 
macerals such as gelinite, ulminite and densinite, containing up to 
10% clayey material, were the most easily liquefied; relatively high 
process temperatures and, probably, relatively poor mixing of the 
reaction mixture, caused low temperature carbonization of the coals 
and formation of anisotropic and isotropic semi-coke grains (meso- 
phase) with mosaic and porous microtextures; and furthermore, it 
was found that semi-coke grains were, on average, larger compared 
to original coal grains (probably a consequence of agglomeration 
and swelling fine coal particles). 
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33044 Thermal degradation of coal in their liquefaction 
and coking. Mochida, I. (Kyushu Univ., Fukuoka, Japan); 
Moriguchi, Y.; Iwamoto, K.; Matsuoka, H.; Korai, Y.; Fu- 
jitsu, H.; Takeshita, K.; Ogura, T.; Hiraki, A. pp 580-585 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Liquefaction and coking of coal substances are intimately re- 
lated to each other in terms of their thermal degradation to form a 
liquid phase of low molecular weight components at least in their 
intermediate stage. The extent of degradation which may govern 
the liquefaction yield and coke quality (as a blast furnace coke) de- 
pends very much on the inherent properties of original coals, indi- 
cating the importance of coal selection; however the yield and 
quality can be modified by the coexisting molecules (liquefaction 
solvent or coking additive) and proper treatment of coals. The au- 
thors describe the importance of chemical structure of the solvent 
(the additive), efficiency of short contact time technology and the 
effectiveness of the deashing pretreatment on the atmospheric lique- 
faction as well as cocarbonization coking. Both procedures are inti- 
mately related to the enhancement of the fusibility (the result of 
degradation) of given coals. A plausible explanation accounts for 
some features of these processes. 


33045 Peat hydrogenolysis using H2/CO-mixtures: micro- 
petrological and chemical studies of original material and re- 
action residues. Kalkreuth, W. (Inst. of Sedimentary and Pe- 
troleum Geology, Calgary, Alberta). pp 586-593 of Proceed- 
ings of the international conference on coal science. Essen, 
Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

The results of the micropetrological and chemical studies on 
peat and peat liquefaction residues suggest that in the complex reac- 
tions taking place during the conversion of raw peat, in the pres- 
ence of He and CO and no added solvent, the different organic 
components of peat undergo very similar changes to those observed 
during coal-liquefaction: (1) The huminitic components are coalified 
to the stage of subbit. coal A, from that point they are the major 
contributors, to the newly formed vitroplast. Vitroplast, occurring 
at the 300°C-level for the first time undergoes major alterations at 
higher temperature-levels expressed by an increase of reflectivity. 
(2) The liptinitic components are converted very rapidly and disap- 
pear completely above 275°C. (3) The inertinitic components are 
not affected at all during the process of liquefaction. (4) Residence 
time of 50 minutes greatly increased the reflectivity of both humini- 
ties/vitrinites and vitroplasts. (5) Extraction with THF (tetrahydro- 
furan) has a similar effect of increasing the reflectivity. (6) Even at 
a maximum temperature of 400°C and a maximum pressure of 42.0 
MPa neither mesophase nor semi-coke was found in the residual 
material. The few observed huminitic particles at that high tem- 
perature level and the still abundant vitroplasts indicate that the ex- 
perimental conditions used were not suitable to form any coke-like 
material out of raw peat. 


33046 New applications of pyrolysis: gas chromatography 
to coal analysis. Ericcson, I. (Univ. of Lund, Sweden). pp 
601-605 of Proceedings of the international conference on 
coal science. Essen, Germany; Verlag Glueckauf GmbH 
(1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Coal can be analyzed for adsorbed material by heating the 
sample at a low temperature by the pyrolysis chamber. The prod- 
ucts can be trapped by two valves around the chamber or by col- 
lecting them in a cold trap before the column. When adsorbed ma- 
terial has evolved, the sample left can be pyrolysed at Py and GC 
conditions suitable for the specific determinations. For example, in 
catalytic studies (3), different materials of the metal foil could be 
used together with changes of the pyrolysis temperatures and times. 
The optimization of formation of different products could be stud- 
ied, as well as the formation rates, so that different sources for the 
same pyrolysis products could be determined. The amount of tar 
fraction can be determined indirectly by the weight loss of the 
sample and the amount of products eluted from the system. Details 
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of the pyrolysis and gas chromatography equipment are given. 
Small samples of coal could be heated rapidly to temperatures as 
high as 1400°C. The effects of pyrolysis at different temperatures 
are given for one coal. 


33047 Nature of agglomerates formed during the flash 
rN of coals. Tyler, R.J. (CSIRO Division of Fossil 

North Ryde, Australia). pp 606-611 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Attempts to process caking coals in fluidized beds have fre- 
quently led to problems due to the tendency of the coal, whilst in 
the plastic state, to form agglomerates which ultimately increase in 
size sufficiently to defluidize the bed. CSIRO is currently operating 
two fluidized-bed flash pyrolyzers for the production ofliquid fuels 
from coal. The pyrolyzers heat coal rapidly in an inert atmosphere 
by injecting fine coal particles (< 200 pm) directly into heated flui- 
dised beds of sand. One reactor is rated at 1 to 3 g/h of coal, the 
other at 20 kg/h. During operation with their nature and their 
effect on the fluidized beds were very different. Agglomerates 
formed in the 1 g/h reactor consisted of sand grains bound together 
by char residues from the coal. These rapidly grew to a size suffi- 
cient to inhibit fluidization of the bed. In contrast, the 20 kg/h pyr- 
olyzer operated successfully to extended periods without the forma- 
tion of large agglomerates, however a substantial proportion of the 
product char was retained in the bed as a coating on the surface of 
the sand particles. (Gas velocities in both reactors were sufficient to 
elutriate any char not agglomerated with sand grains.) In order to 
understand these phenomena, samples recovered from both fluid- 
ized beds were examined under the scanning electron microscope. 


33048 Computed tomography of coal during pyrolysis. 
Maylotte, D.H.; Lamby, E.J.; Kosky, P.G.; St. Peter, R.L. 
(General Electric Research and Development Center, 


Schenectady, NY). pp 612-617 of Proceedings of the inter- 
national conference on coal science. Essen, Germany; 


Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Computed tomography (CT) is a non-invasive, non-destruc- 
tive x-ray technique for examining the internal structures of an 
object. It has found its major application in medical radiology. The 
advantage of CT over conventional radiography is that it produces 
a 2-D map of the x-ray attenuation coefficient of a single slice 
through an object, while a radiograph is a 2-D projection of a 3-D 
object. The shadowing in a radiograph removes depth discriminabi- 
lity and reduces the detail that can be discerned within the object. 
CT images, on the other hand, are not degraded by adjacent planes, 
so that depth information and high-resolution, low-contrast details 
are recovered. It is well known that coal has proven a difficult ma- 
terial for chemical and physical analysis. In contrast, coal is an ex- 
cellent candidate for the CT x-ray technique because the major 
constituents are carbon, hydrogen, and oxygen which mimic, in a 
compositional sense, the constituents of the human body for which 
the technique was developed. 


33049 Investigations into the interaction of particle 
changes and product formation in the rapid pyrolysis of coal 
grains in the 0.1 to 90 bar pressure range. Arendt, P.; Kaiser, 
M.; Wanzl, W.; van Heek, K.H. (Bergbau-Forschung 
GmbH, Essen, Germany). pp 618-623 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Pyrolysis of a coal particle was studied by observations of 
the swelling with a high speed camera and simultaneous separation 
of the gas and liquid products over a pressure range of 0.1 to 90 
bar and from 200 to 930 K/s. There was no effect on the maximum 
size of the swelling particle. On the other hand the nature and du- 
ration of tar formation and plasticity were strongly affected by dif- 
ferent pressures. The effects of mass and heat transport on the 
course of pyrolysis at higher pressures and with larger particles are 
considered. The progress of swelling provides directly information 
about volume and density changes of the coal particle useful in 
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models of chemical reactors. The time and temperature region of 
tar formation and of plasticity allows the technically important esti- 
mation of agglomeration. (LTN) 


33050 Carbonization of Hungarian brown coals, 
Gyoergy, I.; Foeldiak, G. (Institute of Isotopes, Buda 
Hungary). pp 629-632 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Considering the important role which may be played by 
brown coals in energy technology and chemical industry of the 
near future (especially regarding the technologies based on rapid 
pyrolysis of pulverized coal), a comprehensive study of the carbon- 
ization of Hungarian brown coals was initiated. Bench scale experi- 
ments were carried out on the temperature dependence of pyroly- 
sis, as well as on the effect of heating rate on the processes in- 
volved. In order to eliminate the contribution of secondary process- 
es, high flow rates of a carrier gas were employed. In order to 
study the influence of heating rate on carbonization, experiments 
were carried out using an electrically heated silica tubing reactor. 
This apparatus rendered it possible to heat up small samples (5 to 
20g) at a moderately high rate (max. 1200°/min). A temperature 
controller provided for the linearity of heating-up and the stability 
of the final temperature. Chromel Alumel thermocouples were used 
as sensing element of the controller. 


33051 Coal pyrolysis in a continuous fluidized-bed. Ra- 
makrishnan, N.N. (BHEL, Hyderabad, India). pp 633-640 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

It is concluded that: (1) In fluidized bed coal pyrolysis it is 
necessary to avoid the maldistribution of fluidizing medium. In this 
regard, a perforated conical distributor appears to play a great role. 
(2) In the narrow range of coal particle sizes studied, the particle 
size has no effect on the carbonization of coal. (3) Coal carboniza- 
tion reactions are completed within about 25 to 30 minutes of feed 
entry into the fluidized-bed and the char attains an equilibrium 
volatile matter content. Further increase in mean solids residence 
time only leads to predominant combustion of char and tar without 
altering the equilibrium volatile matter content of char. (4) In the 
low temperature carbonization of coal operation around 500°C 
gives optimum yields of char and tar of the desirable quality needed 
for the production of shaped domestic fuel. (5) Since air is used as 
the fluidizing medium, carbonization gas is diluted with nitrogen 
and non-comubstibles. The heating value of the gas is low. 


$3052 Mechanisms of coal to coke transformations. 
Marsh, H. (Univ. of Newcastle-upon-Tyne, England). pp 
641-645 of Proceedings of the international conference on 
oT cre Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Metallurgical coke is used in the blast furnace as a source of 
thermal energy, of carbon monoxide to reduce oxides of iron and as 
a diluent to the ore. The specifications for metallurgical coke are 
stringent. The manufacture of such cokes from coal blends, as is the 
practice in the UK, is technically advanced. Recent years have seen 
major advances in the fundamental understanding of the carboniza- 
tion process. The purpose of this paper is an attempt to correlate 
aspects of carbonization science to operational behaviour of the 
coke. Metallurgical coke can be seen as an extremely successful ma- 
terial which exhibits a compromise of properties so enabling it to 
fulfil its several functions. 


33053 Electron spin resonance study of free radicals 
during pyrolysis of model coal compounds. Livingston, R.; 
Zeldes, H. (Oak Ridge National Lab., TN). pp 650 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 
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An electron spin resonance spectrometer has been developed 
for observing short lived free radicals at steady state concentration 
during pyrolysis of model compounds. Liquid samples at high pres- 
sure are slowly circulated through the spectrometer and heated as 
they pass through a fused silica capillary that traverses the micro- 
wave cavity of the spectrometer. Pressures to 21 MPa (200 atm) 
and temperatures to 700°C may be used. The sample cools rapidly 
after leaving the heated zone and is often collected for GC analy- 
ses. Details of the method have been published. Figure 1 shows the 
spectrum of benzyl, CsHsCHa, at steady-state concentration formed 
by the thermal decomposition of pure toluene at 680°C and 21 MPa 
and illustrates the upper pressure and temperature capability of the 
equipment. A computer simulation using hyperfine couplings deter- 
mined for this radical at a somewhat lower temperature in a differ- 
ent system is also shown. The identification of the radical can be 
made with great assurance. In Figure 1 the toluene was at the high 
temperature for approximately 1 sec, and the concentration of 
benzyl is in the micromolar region. Approximately 2.5% of the to- 
luene was converted to a large variety of chemical products many 
of which have been identified by GC analyses. Except for the very 
high temperature this example is typical of the other cases de- 
scribed. 


33054 Pyrolysis studies on the structure of ethers and 
phenols in coals. Siskin, M.; Aczel, T. on Research and 
Engineering Co., Linden, NJ). pp 651-656 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

Knowledge of the organic composition of coals, in particular 
of the oxygenated functional groups, is very important for under- 
standing the basic chemistry involved in the formation of coal liq- 
uids and for the development of novel approaches to depolymeriza- 
tion. Our initial studies have focused on the phenolic (hydroxyaro- 
matic) and etheric oxygens in coals because of their relatively high 
concentration in subbituminous and bituminous rank coals and be- 
cause of their high reactivity. Particular emphasis has been placed 
on elucidating the thermal mechanisms leading to the formation of 
hydroxyaromatics and on ascertaining the nature and environment 
of the bonds cleaved and rearranged in this process. We have taken 
a multi-pronged approach as follows; we have carried out detailed 
analysis of pyrolyzates from untreated coals and from coals deriva- 
tized under mild conditions to selectively block and make nonvola- 
tile the phenolic and carboxylic acid functional group. The ap- 
proach has allowed us to differentiate the phenolic components sur- 
viving pyrolysis with the original functional groups existing in coal, 
from the phenolic components generated from cleavage of ether 
linkages during the pyrolysis. A parallel study was carried out on 
pyrolyzates obtained from representative model compounds that 
had been pyrolyzed and model compounds that had been pyrolyzed 
after being derivatized the same way as the coals. Data obtained 
from this approach are relatively easy to interpret and thus can be 
used to elucidate the major reaction mechanisms involved in the 
pyrolysis of the much more complex coal system. 


33055 Nuclear magnetic resonance methods for monitor- 
ing transformations in coals during pyrolysis. Lynch, L.J.; 
Webster, D.S. (CSIRO Physical Technology Unit, Ryde, 
New South Wales). pp 675-680 of Proceedings of the inter- 
national conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The usefulness of proton magnetic resonance (HNMR) to 
dynamically observe thermally induced changes in coals has recent- 
ly been demonstrated. In one approach the HNMR transverse re- 
laxation signal of heated coal is interpreted as the superposition of a 
rapidly decaying HNMR signal of a rigid component and a more 
slowly decaying signal of non-rigid components in the coal speci- 
men. This interpretation, in effect, classifies hydrogen as rigid if it 
is contained in solid coal, char or pitches in he glassy state, and as 
non-rigid if contained in substances ranging from softened pitches 
to gases. If the specimen is confined in a sealed ampoule within the 
detection coil, it is possible to estimate the distribution of the hy- 
drogen between rigid and non-rigid components during the course 
of an experiment. The proportion of rigid hydrogen, I/sub R/, has 
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been shown to have a transient minimum that coincides with the 
fluid zone detected by Gieseler plastometry. We report here on the 
results of a series of experiments using this measurement procedure 
to study the kinetics of thermally induced transformations of a vi- 
trinite concentrate under both uniform heating rate, and isothermal 
experimental conditions. For dried vitrinite concentrate of Liddell 
coal heated in sealed ampoules; (a) the utility of HNMR for the dy- 
namic study of therma-plasticity in coal is demonstrated; (b) 
HNMR data are consistent with a fluid intermediate is detected; (c) 
there is a threshold of ~ 400°C for the formation of the metastable 
phase; (d) a fluid or reactive zone can be delineated in the tempera- 
ture-time domain by HNMR measurements. 


33056 Coal hydropyrolysis: effect of pressure on the 
structure of the tars and chars. Fynes, G.; Ladner, W.R.; 
Newman, J.O.H. (Natinal Coal Board, Stoke Orchard, Eng- 
land). pp 681-686 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The hydropyrolysis of coals, which has the potential for pro- 
ducing a much simpler product spectrum than conventional pyroly- 
sis, has recently been reviewed. The yields and chemical analyses 
of the products are tabulated. The hydrogen distributions in the tars 
are summarized in Figure 2 and optical micrographs of selected 
chars and coal are reproduced. The higher heating rate (5 K s™*) 
and the use of gas to sweep the volatiles out of the pyrolysis zone 
led to tar yields greater than those by Gray-King assay, and to the 
tar yields in Nz being essentially independent of pressure. The in- 
crease in tar yields with increasing He pressure suggests that He 
reacts to decrease polymerization. The tars made in He were signifi- 
cantly lower in H-content than those made in Na, indicating elimi- 
nation of H-rich side chains. The OH contents decreased at higher 
Hg pressures, indicating dehydroxylation. The NMR results show 
that the tars increased in aromaticity (H/sub AR/) with increase in 
Hg pressure. Tar from pyrolysis in No did not show this effect. 


33057 Hydropyrolysis of carbon in a packed bed at low 
heating rates. Cypres, R.; Furfari, S. (Universite Libre, 
Brussels, Belgium). pp 687-694 of Proceedings of the inter- 
national conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Partial gasification or liquefaction of coal by hydropyrolysis 
appears to be a more interesting alternative to complete gasification 
or liquefaction. This interest is essentially due to the fact that it re- 
quires only a relatively modest investment compared to the rapid 
kinetics of the initial reaction. Hydrogen contributes chemically by 
increasing the recovery from devolatization and by ensuring hydro- 
genation of the cracked primary products. Experiments have been 
carried out in a fixed bed with four mixtures o Ha-CH, at total 
pressures up to 50 bar and at 500° to 900°C to determine to what 
degree the hydropyrolysis gases can be recycled without prelimi- 
nary separation and purification of the hydrogen. At a total pres- 
sure of 10 bar, methane behaves as an inert gas and product recov- 
ery is proportional to the partial pressure of hydrogen. At a total 
pressure of 40 bar and a 25% Hz mixture, product recovery is 
much decreased and much lesss than those obtained at a total pres- 
sure of 10 bar. This is explained by the increased time the volatile 
material spends in the carbon grain which favors association reac- 
tions to the detriment of hydrocracking. The results show that it is 
possible in a fixed bed to obtain good hydropyrolysis recovery of a 
low total pressure with a gas containing up to 25% CH. (LTN) 


33058 Kinetics and mechanisms of the pyrolysis of coal 
under pressure. van Heek, K.H. (Bergbau-Forschung 
GmbH, Essen, Germany). pp 695-700 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The pyrolysis of coal involves primary and secondary pres- 
sures. Primary reactions involve the thermal decomposition of the 
coal with the formation of stable products; secondary processes 
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predominante in later reactions of these products in the carbon 
grain. In its present work pyrolysis experiments were carried out in 
a thermal balance combined with a gas analysis at pressures up to 
100 bar and a heating rate of 3 K/min under inert gas. Experiments 
were carried out with 5 coals, but the results of only one are pre- 
sented. The results show that the known primary reactions which 
occur at normal pressure also occur at pressures up to 100 bar. Tar 
formation follaws a first order rate low and the formation of a 
second order. Pressure has a major effect on the secondary prod- 
ucts of pyrolysis. In an inert gas the formation of coke, tar and 
methane changes within certain limits. However for some tar rich 
coals the primary and secondary reactions which occur at low pres- 
sure are dispersed by completely different reactions at pressures be- 
tween 50 and 100 bar. (LTN) 


33059 Pyrolysis and hydropyrolysis of solid fuels at high 
heating rates (10*/Ks) using curie-point technique. Eklund, 
H.; Wanzl, w. (Bergbau-Forschung GmbH, Essen, Ger- 
many). pp 701-707 of Proceedings of the international con- 
ference on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Inductive heating with the Curie-Point technique is accom- 
plished by introducing a ferromagnetic conductor into a high fre- 
quency electrical field. The heating of the metal will proceed until 
the Curie-temperature is reached, where the conductor turns para- 
magnetic, leading to a dramatic drop in its ability to absorb energy. 
The temperature will thus be automatically controlled and stabi- 
lized at the Curie-Point of the metal or metallic alloy. The work 
described is part of a project to study coal devolatilization over a 
broad range of heating rates thereby applying elevated pressures to 
increase basic knowledge of the influence of these parameters on 
the pyrolysis yield and product composition since the influence of 
heating rate to-day mainly has been studied at atmospheric pres- 
sure. The choice of th Curie-Point method as heating principle in 
this connection is mainly associated with its possibilities to offer 
very high heating rates, and simultaneously self stabilizing tempera- 
ture control at temperature levels of interest for technical pyrolysis 
processes, 600 to 1000°C. 


33060 Very rapid pyrolysis of coal. Mackie, J.C, 
Doolan, K.R. (Univ. of Sydney, Australia). pp 714-718 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

It is now recognized that coal devolatilizatin yields are 
greatly enhanced by rapid heating. Yields depend critically upon 
the rate of heat transfer from the hot gas to the coal particles, the 
residence time of the particles and devolatilization products in the 
reactor, and the cooling rate of the volatile products. Coal particle 
heating rates of 10° to 10* K s~ are common now in flash pyrolysis 
studies; however, by using the extremely rapid gas dynamic heating 
facility of a shock wave we have been able to study coal pyrolysis 
at heating rates in excess of 10’ K s~'. For heating rates as rapid as 
this, particle heating can be rate determining and this rate is cou- 
pled to the rate of evolution of volatile products from the coal. It is 
important therefore to understand the mechanism of heat exchange 
between hot gas and coal particles because the rate of this process 
will set ultimate limits upon coal particle size in short residence 
pyrolyses. Absolute yields determined by the ash tracer method 
showed good agreement between yields calculated independently 
using each of the four tracer elements, Si, Fe, Ca, and Mg. Maxi- 
mum devoiatilization yields obtained at both residence times were 
39 to 41% wt/wt daf coal. Although lower than flash pyrolysis 
yields obtained in reactors with residence time, demonstrate that 
the breakdown of the coal to products is very rapid indeed, and 
probably arises from a low activation, rapid initial tar formation. 
Secondary tar cracking then leads to the light gaseous products. 
The drop in yields of all but acetylene above about 1100°C is paral- 
leled by the increased production of soot, probably by a parallel re- 
action to the tar cracking reactions. , 
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33061 Mechanisms and kinetic rates for coal pyrolysis. 
Solomon, P.R.; Hamblen, D.G.; Carangelo, R.M. (Ad- 
vanced Fuel Research, Inc., East Hartford, CT). pp 719-724 
of Proceedings of the international conference on coal sci- 
ence. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In a recent study, the themal decomposition of a variety of 
coals was examined in vacuum using a heated grid. One outcome of 
this work has been the elucidation of a relationship between the 
coal organic structure and the products of thermal decomposition. 
The relationship has been incorporated into 2 general kinetic model 
of pyrolysis which has the following general features: (1) The time 
and temperature dependent evolution of the products of thermal 
decomposition are predicted using a general set of kinetic param- 
eters and a knowledge of the coals structural composition. (2) The 
evolution of a species results from the thermal decomposition of a 
particular structural element within the coal at a kinetic rate which 
depends on the type of element but is insensitive to coal rank. (3) A 
structural element can evolve with local bond rupture as a light gas 
species or it can evolve without local bond rupture as part of the 
tar. In these parallel competitive processes the relative amounts 
depend on the relative rates for the two processes. (4) Much of th 
needed structural information can be obtained from quantitative 
Fourier Transform Infrared (FTIR) analysis of the coal. This paper 
reports on two extensions of this work. To obtain information on 
the fate of O-H groups, exchanges of deuterium for hydrogen have 
been accomplished by exposing the coal to heavy water vapor and 
following the deuterium evolution in pyrolysis. The second exten- 
sion addresses the major problem of applying the model and the ki- 
netic rates developed for the heated grid apparatus to other reac- 
tors. ; 


33062 Effects of cations on the rapid pyrolysis of a 
Wyodak subbituminous coal. Franklin, H.D.; Cosway, R. 
Peters, W.A.; Howard, J.B. (Massachusetts Inst. of Tech. 
Cambridge). pp 725-729 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Exchange of cations onto the carboxyl groups of a low rank 
coal will cause a decrease in tar and high temperature CH, and 
C.He yields, while increasing CO: yields. In all cases, Na and K 
ions are more active than Ca ions. Carbon dioxide yields from acid- 
form coal at high temperatures correspond almost exactly with car- 
boyxl group content, that is one mole of carboxyl groups decom- 
posing to one mole of COz. The excess COz2 from cation-form coals 
must therefore originate from non-carboxyl oxygen. 


33063 Chemical characterization of active sites in alkali 
catalyzed gasification. Mims, C.A. (Exxon Research and En- 
gineering Co., Linden, NJ); Pabst, J.K. pp 730-735 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The catalysis of coal and carbon gasification by alkali metal 
salts is a well known phenomenon. Although the mechanism of 
alkali catalysis has been the subject of a large body of research, it is 
still not well understood. In particular, the active form of the alkali 
catalyst under gasification conditions has been the subject of a great 
deal of speculation and controversy. Long and Sykes and Harker 
among others suggested that the alkali catalyst could form alkali- 
carbon complexes, probably by bonding to the carbons at the edges 
of the graphitic planes. They also discussed the possibility of sur- 
face oxides participating in the bonding leading to alkali phenoxide 
type groups. In earlier work, we found that at temperatures consid- 
erably below its normal decomposition temperature, active K2COs 
catalyst reacts with the carbon substrate quantitatively releasing 
CO: and forming a specie which is essentially atomically dispersed 
on the carbon. We thought that the high dispersion and reproduc- 
ibility of the system could best be explained by complete reaction 
of the alkali with the carbon forming surface complexes as dis- 
cussed by Long and Sykes and Harker. In these surface complexes 
or surface salts the carbon substrate carries negative charge and 
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should undergo nucleophilic chemistry parallel to that of simpler 
aromatic analogs. In this paper, we describe a technique combining 
derivatization and solid state **C NMR used to show that these nu- 
cleophilic sites do exist, to chemically characterize the sites and to 
show their relevance to gasification. The reaction used was methy- 
lation of the nucleophilic sites by CHslI. 


33064 Size-exclusion chromatography of coal extracts: 

column calibration, and alternatives of uv eo Mulli- 

M.; Bartle, K.D.; Gibson, C.; Taylor, N.; Mills, D. 

niv. of Leeds, England). pp 822-827 fe) Proceedings of the 

international conference on coal science. Essen, . 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Second only to chemical composition, the parameter of 
greatest influence on the suitability of a coal-derived material as a 
feedstock or as a substrate for hydrogenation etc is the distribution 
of molecular masses (MM) - commonly in the range 200 to 3000. 
The determination of average MM is thus a vital analytical problem 
in coal research, and in process development and control; the tech- 
niques most commonly employed are currently vapour pressure 
osmometry (VPO) and size exclusion chromatography (SEC). VPO 
yields only the number average MM (anti M/sub n/), so that fur- 
ther measurement of anti M/sub w/, the weight average MM, is 
necessary if the breadth of MM distribution is to be determined, 
e.g. from the heterogeneity index anti M/sub w///anti M/sub n/. 
Both anti M/sub n/ and anti M/sub w/ can be measured by SEC 
as long as (a) accurate calibration curves relating MM to elution 
volume are constructed; and (b) the detector employed responds 
equally throughout the MM range. Attempts are being made to sat- 
isfy both conditions with an analytical-scale SEC system incorpo- 
rating a 60 cm x 7.7 mm i.d. neutral polystyrene/polydivinylben- 
zene gel column (‘PL gel’) with particle size 10 ym; the porosity of 
50 nm is suitable for MM in the range 200 to 5000. Sample is intro- 
duced through a 15 yl loop injection valve, and solvent is supplied 
via a Talbot Instruments LP1 pump. A variety of detectors is being 
employed. 
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33065 (PB—81-872335) Synthesis of chemicals from coal. 
January, 1976-July, 1981 (citations from the Energy Data 
Base). Report for January 1976-July 1981. (National Techni- 
cal Information Service, Springfield, VA (USA)). Jul 1981. 
72p. NTIS PCO1/MF NO1. 

This bibliography contains selected citations concerning feas- 
ibility, techniques, processes, and equipment for the synthesis of 
chemicals from coal for non-fuel use. The major routes to coal 
chemicals are covered. Attention is also given to properties con- 
stants for various coal chemicals. (Contains 68 citations fully in- 
dexed and including a title list.) 
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REFER ALSO TO CITATION(S) 32977, 32998, 33000, 33010, 33011, 33029, 
33030, 33031, 33036, 33046, 33048, 33156, 33175, 33187, 33204, 33235, 33236, 
33782, 34021, 34516, 34775 


33066 (ANL—81-62, pp 71-85) Application of infrared- 
reflectance techniques to the monitoring of moisture in coal 
preparation plants. Fauth, G. (Bergbau-Forschung, Essen, 
Germany). Jan 1982. NTIS, PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
ratory investigations have shown that in spite of the 
high absorptance of the black coal, moisture content of coal can be 
measured using the characteristic absorption bands at 1.94 .m and 
2.94 pm. Using a commercial infrared moisture meter equipped 
with a monochromator, infrared reflectance spectra of moist coal 
samples of different top size, ash content, and type of coal can be 
obtained. Though the infrared reflectance technique suffers from a 
considerable influence of particle size, requiring calibration curves 
for each coal product in a preparation plant, it involves the impor- 
tant advantage that no special sampling is required and no influence 
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of bulk density is exhibited. Several infrared reflectance meters 
have been tested on conveyor belts for metallurgical and steam coal 
and on filters for dewatering flotation sludges. Results and experi- 
ences of both the laboratory and the in-plant investigations are pre- 
sented. 


33067 (ANL—81-62, pp 86) Results of on-line nuclear 
analysis of coal for process control, Brown, D.R.; Gozani, 
T.; Bozor esh, H.; Spencer, C.; Bernatowicz, H. (Sci- 


ence Pe rows wer} Inc. .» Palo Alto, CA). Jan 1982. NTIS, 


From aaah on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

-line nuclear analysis of coal represents a significant ad- 
vance in coal process technology. Real-time analysis of coal com- 
position, ash content, and Btu value allow effective control of coal 
beneficiation and blending along with parameter control in synthet- 
ic fuel production. In coal-fired plants, effective control of fouling 
and slagging of boilers can be achieved using on-line ash composi- 
tion analysis. In January, 1980, the first of these nuclear coal ana- 
lyzers went on-line in a major US utility to control the blending of 
high and low sulfur coals to meet stringent SO. emission require- 
ments. The principles of operation of the analyzers are discussed. 
Data from on-line blending control will be presented showing how 
the composition analysis feedback can be used to maintain an opti- 
mum coal blending ratio. Another new instrument, going on-line in 
summer of 1981, is a batch analyzer to control the scrubbing of 
coal in a coal washing plant. The specifications and uses of this in- 
strument are discussed. 


33068 (ANL—81-62, pp 87-98) On-line analysis of coal 
by neutron induced gamma spectrometry. Wilde, H.R.; 
Herzog, W. (Staatliches Materialpruefungsamt, Dortmund, 
Germany). Jan 1982. NTIS, PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
erformance testing of activation analysis of coal using 
prompt gamma radiation, a californium-252 neutron source and 
samples of 50 to 150 kg are reported. The arrangement of the appa- 
ratus, shields, etc., is discussed. Lines of the order of 15 minutes to 
1 hour plus were used. A good response was obtained for H, C, Al, 
Si, S, Cl, Ca, Ti and Fe; the sensitivity for N, K and Na is lower. 
Calibration is by chemical analysis; in the case of iron and sulfur, 
calibration was by adding known amounts of these elements. The 
response was linear with respect to concentration of these elements. 


(LTN) 


33069 (ANL—81-62, pp 350-359) Automatic sampling 
and analysis for a coal conversion reactor. Cooper, H.R. Jan 
1982. NTIS, PC A99/MF AOl1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

X-ray fluorescence analysis is a technique of determining the 
elemental content of materials by the interaction of high energy 
photons with the atoms in the material to be analyzed. The x-ray 
source provides the high energy photons. These are absorbed by 
the atoms and, consequently, a secondary photon is released by 
each atom that, absorbs a source photon. The released photon has a 
characteristic energy. This process of absorption and release is 
called fluorescence. Each element in the periodic table can be rec- 
ognized by the energy of the released photons generated by the x- 
ray fluorescence process. Photons are also scattered in the interac- 
tion of the source radiation and matter. When translated to a sys- 
tematic process of beaming radiation energy on the sample and 
measuring response radiation from the resulting excitation, a reli- 
able and efficient non-destructive measurement procedure can be 
constructed for elemental analysis of materials. 


33070 (PNL-SA—10046) Identification and mutagenicity 
of nitrogen-containing polycyclic aromatic compounds in syn- 
thetic fuels, Later, D.W.; Lee, M.L.; Pelroy, R.A.; Wilson, 
B.W. (Pacific Northwest Lab., Richland, WA (USA); 
Brigham Young Univ., Provo, UT (USA). Dept. of Chemis- 
try). 1981. ntract ACO06-76RL01830. 2ip. (CONF- 
811086—5). NTIS, PC A02/MF A0Ol. Order Number 
DE82006173. 
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From 6. symposium on polycyclic aromatic hydrocarbons; 
Columbus, OH, USA (27 Oct 1981). 

The detailed c terization of synfuel products and by- 
products can provide invaluable information relating to the envi- 
ronmental implications of synfuel production and the potential end 
uses of the products. This paper describes an effective analytical 
methodology for the separation and identification of nitrogen-con- 
taining polycyclic aromatic compound (N-PAC) in these materials, 
and the results obtained from mutagenicity assays of isolated frac- 
tions. Two solvent refined coal liquids were used for this study. Ini- 
tial separation on neutral alumina was used to obtain an N-PAC 
fraction. Silicic acid adsorption chromatography was used to get 
separation of the N-PAC into three additional groups according to 
the functionality of the nitrogen heteroatom in the aromatic ring 
system. Then fraction 2 containing amino polycyclic aromatic hy- 
drocarbons, APAH, was derivatized with pentafluoropropionic an- 
hydride for further separation. (ATT) 


$3071 Optimum classification of coals. Neavel, R.C.; 
Smith, S.E.; Hippo, E.J.; Miller, R.N. (Exxon Research and 
Engineering Co., Baytow, TX). pp 1-9 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

We have been able to relate many properties, including vola- 
tile matter yield, density, combustibility and liquefaction conversion 
to elemental composition by employing multivariate statistical cor- 
relation procedures. Many of these properties or process responses 
are unquestionably controlled by the molecular structure of the 
coal macerals. Yet, we find strong correlations between process 
yields and elemental composition. We conclude, therefore, that 
average molecular structure features must be strongly constrained 
by or correlated with elemental composition. One might expect that 
petrographically diverse samples would diverge conspicuously from 
the correlations, yet, this is not the case. From this fact, we con- 
clude that for chemical responses or conversions, all macerals re- 
spond to processing according to their elemental compositions in a 
more or less uniform manner. The only exception to this generaliza- 
tion appears to be in situations where the plastic properties of the 
reactive macerals are critical (i.e. in coke making), where we (and 
others) have found that it is necessary to know the relative propor- 
tions of inert and reactive materials and the composition (common- 
ly estimated from reflectance) of the reactive macerals. In passing, 
it might be noted that because, as we have demonstrated, the vitrin- 
ite reflectance is a complex function of the total elemental composi- 
tion, vitrinite reflectance can never be employed as a unique estima- 
tor of vitrinite composition. We hypothesize that some well-known 
inaccuracies of coke-strength prediction procedures may be due to 
this phenomenon. In summary, we believe that optimum classifica- 
tion of coals for meaningful predictive purposes, can be achieved 
by employing accurate elemental analytical data, supplemented by 
petrographic parameters for processes critically affected by plastic- 
ity phenomena. Sixty-six samples were analyzed and correlated, 
with very careful sampling, preparation and pyrolysis. 


33072 Studies in the characterization of United States 
low-rank coals. Schobert, H.H.; Benson, S.A.; Jones, M.L.; 
Karner, F.R. (Grand Forks Energy Technology Center, 
ND). pp 10-15 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The mineral content of various western USA lignites has 
been examined by electron microprobe analysis and x-ray diffrac- 
tion. The results are being evaluated with respect to variations, de- 
positional environmental and post-depositional movement of ground 
water. Pressure differential scanning calorimetry of lignites and var- 
ious organic compounds was used to determine the aliphatic and 
aromatic content of the lignites. (LTN) 


33073 Scattering of radiation by coal. Hombach, H.P.; 
Collins, C.J.; Maxwell, B.E.; Benjamin, B.M. (Oak Ridge 


National Lab., TN). pp 16-21 of Proceedin, 
tional conference on coal science. Essen, 
Glueckauf GmbH (1981). 


of the interna- 
ermany; Verlag 
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From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Illinois No. 6 vitrain was treated with tetralin at 400°C, the 
excess tetralin removed by vacuum distillation, the pyridine-soluble 
portion of the residue was subjected to light scattering measure- 
ment after ultrafiltration (to remove particles). A HeNe-laser was 
used. The results show maxima at 0° and 180°. (LTN) 


33074 Characterization of separated coal macerals. 
Winans, R.E.; Dyrkacz, G.R.; McBeth, R.L.; Scott, R.G.; 
Hayatsu, R. (Argonne National Lab., IL). pp 22-27 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

A significant feature of this study is that for each coal a very 
pure set of these macerals, analyzed by density and petrography, is 
being characterized. The important objectives are to determine the 
interrelationships of the chemical structures of a group of macerals 
obtained from the same coal and to make comparisons with other 
separated coals. Pyrolysis mass spectrometry and oxidations have 
been employed for characterizing these macerals. Selective oxida- 
tions have been useful for identifying important structural units in 
coals. Nitric acid oxidation has been for effective isolating alipha- 
tics as carboxylic acids for making comparisons. All pyrolysis mass 
spectrometry and oxidations were performed under similar condi- 
tions to facilitate comparisons. This was especially important in the 
nitric acid oxidations where the dibasic aliphatic acids formed were 
susceptible to further oxidation. This oxidant was chosen because of 
our interest in aliphatic compounds in these coals and the high 
resistance of these materials to oxidation. From these preliminary 
results it can be concluded that: (1) the aliphatic structures in spor- 
inites are similar for banded and cannel coals, (2) the aliphatic 
structures in vitrinites are dependent on the type of coal from 
which they were derived, (3) inertinites have few long chain alipha- 
tic structures and also few large polycyclic aromatics, and (4) the 
SPMS technique looks promising as a method for finger printing 
macerals. 


33075 Properties and structure of the petrographic com- 
ponents of bituminous coals and their behavior during lique- 
faction, Jasienko, S.; Kidawa, H.; Machnikowska, H. (Petro- 
leum and Coal Technical Univ., Wroclaw, Poland). pp 28- 
33 of Proceedings of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 1981). 

Cee: tin Wik tiheinn Oud tance es 
high content of vitrinite; high content of fusinite with fine devel- 
oped cellular structure, very low content of micrinite; in some 
seams a high content of exinite is observed. Separation of the petro- 
graphic components from proper lithotypes using organic heavy 
liquid gives concentrates of very high purity of vitrinites and fusin- 
ites and differing in case of exinite in dependance on origin and 
rank of coal. The changes of the properties and structure in the 
coalification process are characteristic and comparable with petro- 
graphic components from other coal basins. Vitrinites and exinites 
from low and medium rank coals are defined as reactive compo- 
nents in the extraction and liquefaction processes. In the process of 
extraction of petrographic components from gas-coking coal with 
hydrogenated anthracene oil at 670°K a significant difference in the 
liquefaction behaviour and liquid products composition was ob- 
served. The greatest conversion /over 97%/ was given by the vi- 
trinite, and about 64% the original vitrinite was converted into 
preasphaltenes. The exinite conversion was 83.3%, and 33 and 29% 
ofthe original exinite was converted into asphalthenes and oil + 
gas fraction respectively. The conversion of fusinite was 10,7%. 
The asphaltenes and preasphaltenes from the exinite and fusinite 
showed a lower aromaticity and a lower degree of the structural 
ordering than the corresponding components of the vitrinite liquid. 


$3076 Separation and propertisf coal macerals. Dyrkacz, 
G.R.; Bloomquist, C.A.A.; Winans, R.E.; Horwitz, E.P. 
(Argonne National Lab., IL). pp 34-38 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 
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From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981 

We have devel a density separation procedure which 
allows more flexibility than previous density separations and, in ad- 
dition, gives useful information about the density differences and 
density distributions of the macerals. The procedure consists of the 
fine grinding the coal in a fluid energy mill to a particle size of less 
than 10 microns, and then with HF and HCl. The 
actual separation of the macerals is executed with density gradient 
centrifugation (DGC) methods. The type of DGC technique we 
use depends only on the density of the particles and not on their 
size or shape. The limiting factor in the effectiveness of separation, 
represented by maceral purity, is not the DGC technique, but the 
efficiency of liberating one maceral from another in the comminu- 
tion step. In most cases macerals of greater than 90% purity can 
easily be obtained, provided there is no ignificant real overlap of 
different maceral density distributions. 


33077 Vitrinite macerals and coal utilization. he pe 
G.H.; Shibaoka, M.; Liu, S. pp 74-79 of Pr 
international conference on coal science. Essen, 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The present study is concerned especially with variability in 
macerals of the vitrinite/huminite group. This focus for the study 
was chosen both because of the abundance of these macerals and 
also because of the current need to understand the basis of variable 
resonse to process conditions during liquefaction studies. The main 
technique used in this study was the preparation of ultra-thin sec- 
tions cut with diamond or glass knives. We have had to be careful 
about possible textural changes resulting from loss of moisture. 
During specimen preparation, the samples were impregnated and 
the impregnating material can be shown to still occupy all the 
space between coal fragments. Hence we conclude that little or no 
significant contraction has taken place after impregnation. The het- 
erogeneity of macerals as revealed by electron microscopy provides 
an explanation of some of the variation in properties between differ- 
ent occurrences of vitrinite/huminite macerals. This relates not 
only to the density of packing but also to the nature of the material 
where ungelified huminite, gelified huminite, cellulose, exinite, min- 
eral matter and possibly other materials will occur. The implica- 
tions in terms of physical and chemical properties for both brown 
and hard coals are now being studied. 


rmany; 


33078 Organic geochemical and petrological investiga- 
tions into a series of coals with increasing rank. Hollerbach, 
A.; Hagemann, H.W. (Aachen Technical Univ., Germany). 
pp 80-85 of Proceedings of the international conference on 
C981 oo Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
FR. Comey (7 Sep 1981). 

From the point of view of chemistry, the course of the coali- 
fication cannot only be read off the change taking place in the 
atomic gross composition of coals. In lignites the coalification proc- 
ess can be interpreted as a defunctionalization and condensation of 
organic molecules. Due to geothermal influence in the range of 
subbituminous coals, a new formation of bitumen and hydrocarbons 
starts in the process of which C-C bonds are split. After the release 
a step-by-step degradation of the alicyclic compounds to simpler 
aromatic molecules sets in. Aromatization processes and hydrogena- 
tion (transfer of hydrogen into other molecules) accompanying 
them seem to be of importance in coalification jumps. These proc- 
esses can be read off by means of the change taking place in the 
characteristic hydrocarbons which can thus be used as additional 
organic geochemical coalification parameters beside the petrologi- 
cally determined values. The distribution of normal alkanes, and, in 
particular to the relative amounts of even or odd-numbered carbons 
is discussed along with the changes as coalification processes. 


33079 Relation between the fluorescence of vitrinites and 
the technological properties of coals. Ottenjann, K. (Geolo- 
gisches Landesamt Nordrhein-Westfalen, Krefeld, Ger- 
many); Wolf, M.; Wolff-Fischer, E. pp 86-91 of Proceedings 
of the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). (in German) 
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From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Twenty coal samples of different origin, different age and 
different coal rank were examined ly. The swelling 
sade thi tebieler of uiceaah ta tee Gabe @iitsieer an awe 
orescence properties of the vitrinite were correlated. The methods 
of measuring the fluorescence are described. It is concluded that 
when anomalous technical properties of a coal must be explained, 
one should combine fluorescence measurements along with reflec- 
tance measurements in estimating the coal rank. (LTN) 


extracti a ch cena cod pr 
lon, mass spectrometry 
onance. Marzec, A. (Polish Academy of Sciences, Gliwice). 
of the international conference on 
y; Verlag Glueckauf GmbH 


pp 98-103 of Proceedin 
coal science. 
(1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Samples of coal were extracted with 18 solvents. Distribu- 
tion of molecular weights of some extracts were determined by 
field ionization mass spectrometry. The components of the extracts 
present in higher amounts were identified on the basis of high reso- 
lution, 70 eV mass spectra. The extracts were composed of sub- 
stances within ap. 70 to 800 a.m.u., but 200 to 600 a.m.u. substances 
predominated. Ca. 20 to 25 wt % of the extracts did not volatilize 
in the spectrometer and therefore; those extract parts are beyond 
the scope of analysis. Molecules identified on the basis of HR MS 
are listed by class and oxygen or nitrogen content. The solvent 
cannot provoke at room temperature any carbon-carbon bond clea- 
vage nor decompose C-O nor C-N bonds, however it can destroy 
electron-donor-acceptor molecular complexes. Therefore, the only 
reasonable explanation of the pulse nmr results is that some part of 
the immobile phase in the coal is composed of components linked 
by means of molecular complexes of macromolecules and mole- 
cules. The mechanism of coal extraction can be described, in princi- 
ple, as a substitution reaction. Extraction can occur if the solvent 
molecule substitutes coal molecule or macromolecule in a complex. 
Substitution may occur on condition that A H of new arising com- 
plex between solvent and coal substance is higher than A H of com- 
plex existing /before solvent action/ in coal, and is also higher than 
A H of interactions between solvent molecules themselves. The 
theory is consistent with the experimental data, namely: (a) extract 
yields and (b) donor and acceptor numbers of the eighteen solvents 
applied in extractions. 


33081 Rapid cleavage of carbon-carbon and carbon- 
oxygen bonds in coal structures. McMillen, D.F.; Ogier, 
W.C.; Ross, D.S. (SRI International, Menlo Park, CA). pp 
104-109 of Proceedings of the international conference on 
Co81 "igen Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The objection has recently and repeatedly been raised that 
the rate of thermal decomposition of the most widely used and one 
of the most weakly bonded coal models, bibenzyl, is far too slow 
and furthermore does not show the temperature and pressure de- 
pendence required to account for coal dissolution phenomena ob- 
served at 400°C. In this paper we outline results which emphasize 
two important reasons why coal structures are not well represented 
in mechanistic studies by model compounds containing only unsub- 
stituted monocyclic aromatic rings. First, linkages to two- and 
three-fused aromatic structures are inherently weaker than the cor- 
responding linkages to a single phenyl ring. Second, hydroxy sub- 
stitution on the aromatic rings, although it dose not grealy (= 2 to 
4 kcal/mole) affect the bond strength of the inter-ring linkages, can 
nevertheless drastically affect the rate of radical-generating reac- 
tions of tautomers present in nominally non-ionic tetralin solution. 
In addition, we briefly discuss the fact that these effects can be sig- 
nificantly amplified by substitution of additional hydroxy groups 
and by homogeneous and heterogeneous catalysts. 
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33082 Studies on the organylation of coal. Meinema, 
H.A. (Inst. for Organic Chemistry, Utrecht, Netherlands); 
Bulten, E.J.; Budding, H.A.; Martens, H.F.; Bosman, R 
Verwiel, PEJ. pp 110-114 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Gluekauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

This report contains some results of a comparative study on 
a number of coals which have been methylated both a reductive 
(Lazerov and a non-reductive (Liotta) methylation procedure. Fur- 
thermore, for the first time functionally substituted organic groups 
have been introduced into the coal structure, resulting in the forma- 
tion of a water-soluble coal products. A systematic study has been 
set up on a number of well characterized coal samples obtained 
from the Penn. State Coal Data Base. These coals have been meth- 
ylated both by reductive methylation of their potassium-coal ad- 
ducts (PCA) and by 2 non-reductive methylation with methyl 
iodide in the presence of tetrabutylammonium hydroxide. Methyla- 
tion of PCA's has been performed by dropwise addition of Mel (2.8 
ml, 45 mmoles) in dry THF (10 ml) to a mixture of PCA (3.0 g; 35 
mgatoms of K) and dry THF (30 ml). The mixture was stirred for 2 
h and subsequently ethanol (10 ml) and water (50 ml) was added. 
The black solid isolated by filtration, was rinsed with 2 N HCl (0.5 
1) and water (1.5 1). Subsequently, the methylated coal product was 
dried in vacuo (2 h, 100°). All reactions havebeen performed in an 
atmosphere of dry No. Reaction products have been analyzed and 
the number of alkyl substituents introduced in the coal molecular 
structure has been calculated per 100 C atoms on the basis of the 
observed increase in H/C ratio. These data are presented in Table 
2. The composition of pyridine extracts from coals and methylated 
coal products has been studied by 300 M Hz ‘H-NMR (Varian-SC 
300) and by FT-IR (Bruker IFS-113 V) on cast films on KBr. 


33083 Solubilization of coal by reductive and non-reduc- 
tive alkylation in liquid ammonia. Ignasiak, B.; Gawlak, M.; 
Carson, D.; Cyr, N. (Alberta Research Council, Edmonton). 
pp 115-120 of Proceedings of the international conference 
a9 aD science. Essen, Germany; Verlag Gluekauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Though a large number of degradation reactions have been 
adopted for the study of coal substance, considerably less has been 
done to convert coal into soluble products with little, if any, cova- 
lent bond cleavage or molecular rearrangement. This communica- 
tion describes two of the coal solubilization methods which meet 
this requirement and have been developed over the last few years 
in the ARC laboratories. Reductive alkylation in liquid ammonia 
has been developed as an extension of Sternberg's well-known re- 
ductive alkylation method in tetrahydrofuran (THF) and earlier 
works on cleavage of ether linkages in coal in liquid ammonia. The 
major difference between Sternberg’s method and alkylation in 
liquid ammonia stems from the fact that the latter method offers the 
potential of eliminating the radical-anion in favour of dianion mech- 
anism. Furthermore, since alkali metals are readily soluble in liquid 
ammonia no electron transfer agent is employed; also, co-solvent is 
not required and the reaction proceeds far more rapidly as com- 
pared with alkylation in THF. Reductive alkylation in both THF 
and liquid NHs is accompanied by extensive cleavage of carbon/ 
heteroatom (S,O) bonds. The number of carbon/carbon bonds that 
do undergo cleavage is believed to be quite limited. The effect of 
cleavage of these bonds on molecular weight changes is difficult to 
estimate and in order to acquire reliable information on the macro- 
molecular characteristics of coal, the coal would have to be solubi- 
lized under conditions that would essentially eliminate the possibil- 
ity of covalent bond cleavage. Solubilization of coal through non- 
reductive alkylation in liquid ammonia appears to fulfill this re- 
quirement. Studies of alkylation with model compounds showed no 
evidence of even a trace of carbon/carbon bond cleavage. The 
studies confirmed that methylene bridges between aromatic nuclei 
are quite susceptible to alkylation. 
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33084 Model compound study of the mechanism of sp?- 
sp® carbon-carbon cleavage during the reduction of coals. Col- 
lins, C.J.; Hombach, H.P.; Maxwell, B.E.; —_—— , B.M. 
(Oak Ridge National Lab., TN). pp 121- 126 of 

of the international conference on coal science. Essen, Ger- 
many; Verlag Glueckhauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In conclusions, sp*-sp* bonds in bibenzyl can cleave in the 
presence of Na(K) at 0° in glyme and triglyme by simple fragmen- 
tation of the substrate radical anion. In the case of diphenylmethane 
itself, the sp?-sp* bond is too strong to be cleaved by simple frag- 
mentation. In this event cleavage occurs through a bimolecular re- 
action between a diphenylmethane molecule and a diphenylmethane 
radical anion. When the reaction of diphenylmethane with Na(K) is 
carried out in the presence of benzene, a bimolecular reaction be- 
tween benzene radical anion and diphenylmethane occurs yielding, 
among other products, toluene, biphenyl, and hydrogenated biphen- 
yls. a-Benzynapthalene, under the same conditions, appears to 
cleave both through the mechanism shown in eq. (8), as well as by 
ipso-nucleophilic attack of the radical anion on a-benzylnaphtha- 
lene. 


33085 Reduction of bituminous coal by hydroiodic acid. 
Haenel, M.W. (Max-Planck-Institut fuer Kohlenforschung, 
Ruhr, Germany). pp 127-132 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckhauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Through reduction of lower rank coals by hydroiodic acid 
under relatively mild conditions, partly soluble products can be ob- 
tained in which the oxygen content is diminished. Using this reac- 
tion as a pretreatment, these coals become accessible to further 
chemical derivatization for structural analyses. Work is in progress 
to study the reaction in more detail and to extend the method to 
other coals. 


33086 Reduction of coal in HMPA-Na-t-BuOH and the 
molecular weight distribution of pyridine soluble product. 
Ouchi, K.; Makabe, M.; Itoh, H. (Hokkaido Univ., Sapporo, 
Japan). pp 133-138 of Proceedings of the international con- 
ference on coal science. Essen, Germany; Verlag Glueck- 
hauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
FR. ——, (7 Sep 1981). 

More than 70% of cai can be dissolved in pyridine by the 
reaction with HMPA-Na-t-BuOH system at room temperature and 
atmospheric pressure. Coals with 87 to 88% of carbon content 
showed the maximum pyridine extraction yield after 1st run of the 
reaction. The product was rich in aliphatic structure. The total ring 
numbers can be estimated by the structural analysis of the product. 
Especially that of Beatrice coal which can not be estimated exactly 
from the other method because of its difficult solubility. For this 
coal, the total ring number per structural unit could be estimated to 
be 7.5 to 14.1. 


33087 Characterization of the chemical structure of coal: 
comparative evaluation of oxidative degradation techniques. 
Hayatsu, R.; Scott, R.G.; McBeth, R.L.; Basile, L.J.; Appel- 

man, E.H.; Winans, RE. (Argonne National Lab., ‘IL a 
139-144 of Proceedings of the international conference rs 
98 ee Essen, Germany; Verlag Glueckhauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In this study six different oxidants were used to degrade Wy- 
oming lignite coal. For comparison, other coals, kerogens, lignins, 
polymers of known structure, and model compounds were also oxi- 
dized. The nature and yield of products were determined for each 
of the six oxidants: (I) buffer-controlled permanganate, (II) alkaline 
CuO, (III) HNOs, (IV) aq. NaeCr2O;, (V) CFsCOsH, and (VI) 
CsSQ.F. The oxidation procedures for (I)-(V) have been described 
in detail both by us and by other workers. Oxidations with the re- 
cently characterized CsSO,F were carried out at room temperature 
by stirring 0.8 g of coal with 6 to 7 g CsSQ,F in 250 ml CHsCN 
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for several days, until the solution showed no further oxidizing 
power toward iodide. Prior to the oxidation, all coal samples were 
extracted with solvents to remove trapped organic material. Our re- 
sults are consistent with the idea that lignite coal consists of more 
or less independent aromatic and aliphatic-alicyclic macromolecular 
structures. The predominant aromatic components ae benzene and 
phenol moieties. Polynuclear aromatic and heterocyclic units are 
minor components. The yield and distribution of oxidation products 
are strongly dependent upon the oxidation procedure used. The di- 
versity of structures in coal macromolecules means that when such 
material is oxidized by a single procedure, some types of structures 
may indeed be oxidized selectively, but others might be destroyed 
or might not be oxidized at all. Therefore, in order to obtain com- 
prehensive information about the structural elements present in 
coal, it is essential to treat it with several different oxidants under a 
variety of conditions. 


33088 Some aspects of thermodynamic theory of coal. 
Dobal, V. (Czechoslovak Academy of Sciences, Prague). pp 
145-150 of Proceedings of the international conference on 
— Essen, Germany; Verlag Glueckhauf GmbH 
1981). 

( From International conference on coal science; Dusseldorf, 
F.R. _ (7 Sep 1981). 

This article discusses the nonequilibrium nature of coal and 
possible effects that can develop from this. In particular, they have 
considered the effects of pyrite and other sulfur compounds on 
spontaneous combustion. They consider that, in some conditions, 
the organic matter of the coal can be reduced and in the process 
oxidize the pyrite. They give experimental results which appear to 
show a reaction of this kind can happen with some coals. (LTN) 


33089 Oxidative weathering of Illinois No. 6 hvcb coal. 
Liotta, R.; Brons, G.; Isaacs, J. pp 157-162 of Proceedings 
of the international conference on coal science. Essen, Ger- 
many; Verlag Glueckhauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

When Iilinois No. 6 coal is exposed to atmospheric oxygen, 
a chemical reaction occurs which results in ether group formation. 
The starting fresh coal has O/C = 0.098; however, after the coal is 
severely weathered the O/C = 0.122. This represents a significant 
25% increase in organ:cally bound oxygen. The fact that all this ad- 
ditional oxygen gets incorporated as ethers is somewhat surprising. 
However, the cross-linking nature of these ethers does explain the 
loss of the coal’s plastic properties. A higher cross-link density 
would prevent the onset of plasticity. The softening point of the 
partially weathered coal would be higher than the fresh. Further 
cross-linking would prohibit a plastic state formation, and this was 
observed. Furthermore, if the ether groups which were incorporat- 
ed during weathering were not cross-linking in nature, then they 
would not be expected to cause change in the plastic properties. In 
fact, O-alkylated coals, which contain synthetically added noncross- 
linking ethers, actually have dramatically improved plastic proper- 
ties. 


33090 In situ microscopic studies of the solvent-swelling 
of coal. Brenner, D. (Exxon Research and Engineering Co., 
Linden, NJ). pp 163-168 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckhauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Novel in situ microscopic studies of the solvent-swelling of 
coal both in polished surfaces and in thin sections have been carried 
out. It was found that the swelling of polished surfaces of coals in 
good solvent can be highly reversible if the swelling agent is re- 
moved early enough in the process. If the swelling is allowed to 
proceed beyond a certain stage, it becomes substantially irrevers- 
ible. This irreversibility is attributed to fractures or dislocations 
within the coal which occur when sufficiently high stresses are 
generated by uneven swelling of the coal structure. Nonuniform 
swelling can result because the outer regions of the coal particles 
are swollen before the interior regions are appreciably penetrated 
by the swelling agent. It can also be caused by the composite char- 
acter of coal. The various macerals in coal such as vitrinite, fusin- 
ite, and liptinite, as well as mineral matter have different swellabili- 
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ties. Substantial differences in swellability were also observed in dif- 
ferent types of vitrinite. It situ studies of the swelling of thin sec- 
tion samples of vitrinite from a HVC bituminous coal in good sol- 
vents resulted in a number of new observations: (a) the swelling of 
thin sections is highly reversible even for fully swollen samples; (b) 
there is relatively little fracturing or distortion of the thin section as 
it swells fully; (c) the shrinkage of the swollen coal during drying 
at room temperature is very rapid (using n-propylamine); and (d) 
the swollen samples are substantially more flexible than either the 
original or redried samples. The increased flexibility of the thin sec- 
tions of swollen coal indicates that the classical statistical theory of 
rubber elasticity is not directly applicable to the swelling of coal 
since that theory assumes a constant number of elastically effective 
chains. 


33091 Sorption properies of natural coal - CO. system 
with respect outburst phenomena. Zolcinska-Jezierska, J. 
(Polish Academy of Sciences, Krakow); Lason, M. pp 170- 
175 of Proceedings of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A more complete picture of the porous structure of coals 
was obtained from carbon dioxide sorption. Many scientists have 
indicated that this adsorbate is the gas that penetrates inner struc- 
ture of coals the best. Because of small molecule dimensions (w/sub 
CO:/ = 14,1 A?/ and low activation energy, it can penetrate pores 
inaccessible to other gases. High critical temperature or carbon 
dioxide - 304°K - makes it possible to carry out sorption at high 
temperatures, this enabling one to avoid difficulties connected with 
obtaining equilibrium states. CO. adsorption-desorption isotherms 
were measured at temperatures of 17.8, 30.9 and 45.5°C and in the 
pressure range of 0 to 700 mm Hg. A small differentiation in sorbed 
amount for the samples under study is connected with porosity of 
coals. Examples of COz2 sorption isotherms for sample No. 3 are 
shown. The sorption equilibria are obtained relatively quickly and 
the isotherms are reversible, this indicating physical sorption of 
COz on coal surface. The main mass of CO: in coal exists in the 
adsorbed state; under lower pressures, the contribution of non-ad- 
sorbed gas is insignificant. CO2 molecules can, in a measurable time, 
penetrate the inside of coal pores, the equilibrium being obtained 
the quicker, the higher is the gas pressure. It was stated that 30 to 
50% of maximum sorption capacity observed in the pressure range 
30 to 50 atmospheres has been achieved under 700 mm Hg. 


33092 Investigations into the nature of organic sulfur in 
coal, Venier, C.G. (Iowa State Univ., Ames). pp 176 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

While there is general agreement that divalent sulfur com- 
pounds make up the bulk of organic sulfur functionalities in coal, 
little direct evidence concerning the exact nature or quantities of 
these functionalities exists for unprocessed coal or coal-derived ma- 
terials. A review of the present state-of-the-art will be presented. 
Divalent sulfur functionalities present uniquely difficult analytical 
problems. Sulfur nmr has not been developed. Low bond dipoles in 
carbon-sulfur bonds means that vibrational spectroscopy is insensi- 
tive and conventional chromatographic separations are ineffective. 
Conversion of the native divalent sulfur functionalities into tri- and 
tetravalent ones appears to be the best approach to the problem. 
Two methods used by use will be described. Sulfoxides, sulfones 
and sulfonic acids absorbed much more strongly in the infrared 
than do their divalent antecedents. Mild and selective oxidatio and 
the use of difference FTIR spectroscopy allow for the characteriza- 
tion of sulfur functions. Exhaustive oxidation of coal with 
peroxytrifluoroacetic acid provides a water-soluble low molecular 
weight mixture of carboxylic acids. Model studies suggest that he- 
teroaromatic and other divalent sulfur compounds survive this 
treatment with minimal carbon-sulfur bond cleavage. GC-MS anal- 
ysis of the methylated carboxylic acids allows for the identification 
of these sulfones and sulfonic acids, and, by inference, characteriza- 
tion of the native sulfur functionalities. 
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33093 Structural study of coals by means of directly pre- 
pared potassium-coal adducts. Lazarov, L.; Stefanova, M.; 
Petrov, "K. pp 183-190 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

When the coal micropores are filled with potassium the 
latter loses its crystalline properties and an electron transfer to dif- 
ferent fragments of the coal structure is possible. A formation of 
resonantly stabilized radical anionic and dianionic species as well as 
reactions connected with a cleavage of covalent bonds can occur. 
It can be concluded that electron transfer connected with formation 
of radical anionic and dianionic species with mesomerically distrib- 
uted electrons is the basic factor which determines the observed 
disruption of coal structure. The disruption of the lamellar structure 
is established with all coals studied, while a great increase in the 
concentration of radical anion centres is observed only with coals 
having 85 to 90%C. The experimental results reveal specific struc- 
tural features of bituminous coals of the range 85 to 90% C. These 
features should be inherent both in the aromatic structural units and 
in the spatial structure. It appears that only coals of this range of 
carbon content behave as a mixture of aromatic hydrocarbons 
having lamellar structure and porosity and capable of forming radi- 
cal anions under the influence of potassium. Such a behaviour cor- 
responds to a structure with appropriate degree of aromaticity and 
size of aromatic clusters and a minimal degree of cross-linking. This 
is supported by the induced high solubility of these coals as a result 
of their reductive alkylation. 


33004 Comparative thermal gravimetric measurements of 
the reactivity of the low temperature cokes with steam and 
carbon dioxide. Muehlen, H.J.; van Heek, K.H.; Juentgen, 
H. (Bergbau-Forschung GmbH, Essen, Germany). pp 197- 
202 of Proceedings of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 
(In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep a 

For modeling gasification reactors it is necessary to know 
the reaction velocity with respect to steam in the presence of gas- 
eous products CO2, CO, CH, and He. The action of hydrogen in 
the process has been studied in detail, while the influence of carbon 
containing product gases has been studied very little. On this basis 
an experimetnal program was planned to study gasification with 
H2O and COs in the region of 1 to 70 bars and 700 to 1000°C. It 
was found that both reaction velocities increase exponentially, with 
gasification by steam being some 5 times more rapid. The pressure 
dependence shows an approach to saturation at high pressures. The 
data were correlated by the Arrhenius equation and using regres- 
sion analysis. Satisfactory agreement between theory and experi- 
ment was demonstrated. (LTN) 


33095 Intrinsic reactivity of chars to oxygen. Young, 
B.C. (CSIRO Division of Fossil Fuels, North Ryde, Austra- 
lia). pp 260-265 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The rate of Saciecion of particles can, depending on the 
conditions (particle size, temperature and gas pressure), be con- 
trolled by external mass transfer (regime III), the combined effects 
of pore diffusion and chemical reaction (regime II), or by chemical 
reaction (regime I). The reaction may take place in the transition 
between adjacent regimes. At temperatures above 850°K the rate of 
combustion of petroleum coke and Millmerran coal char in an en- 
trainment reactor is subject to two physical restrictions: external 
mass transfer and pore diffusion of oxygen. In the case of petro- 
leum coke, these restrictions have been taken into account in calcu- 
lating the values of the intrinsic chemical rate (kilograms of carbon 
burnt per second per square metre of the total surface area). The 
intrinsic rate values were combined with those determined for the 
combustion of petroleum coke in a fixed-bed reactor at tempera- 
tures below 760°K where the physical restrictions are absent. The 
combined data show a strong temperature dependence correspond- 
ing to a true activation energy of 134.9 kJ/mol. The values for the 
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true reaction order for the higher and lower temperature data were 
zero and 0.6 respectively. Indications are that the true activation 
energy for Millmerran coal char is of similar magnitude to those 
values given above, and that the true order of raction in oxygen 
concentration is close to zero, in the temperature range 800 to 
1850°K. 


Graphite oxidation in sodium carbonate/sodium 
sulfate melts. Dunks, G.B.; Stelman, D.; Yosim, S.J. pp 272- 
277 of Proceedings ‘of the international conference on coal 
science. Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The oxidation of carbon in the presence of sodium carbonate 
has been studied uner a variety of experimental conditions. The 
effect of sodium carbonate is to lower the ignition temperature or 
onset of weight loss of carbon by 150 to 175°C, thus acting as a 
rather efficient catalyst for the oxidation. The mode of the catalytic 
effect is probably the formation of sodium peroxide, or sodium su- 
peroxide which then participates in an oxidation-reduction cycle, 
with sodium oxide, oxygen, carbon, carbon monoxide, and carbon 
dioxide. We report now the results of more extensive studies of the 
oxidation of carbon in the form of spectroscopic grade graphite in 
sodium carbonate/sodium sulfate melts employing both oxidizing 
and nonoxidizing atmospheres. The course of the oxidation of 
graphite in sparged beds of molten mixtures of sodium carbonate 
and sodium sulfate was followed by monitoring the concentrations 
of the volatile products in the reaction off-gas. The major product, 
regardless of the experimental conditions employed was carbon 
dioxide; however, low concentrations of carbon monoxide (< 
0.03%) were observed when the melt contained high graphite load- 
ing and occasionally a trace of sulfur dioxide (< 0.01%) was de- 
tected. 


33097 Anodic oxidation of coal: the mechanism of elec- 
trochemical gasification. Taylor, N.; Gibson, C.; Bartle, 
K.D.; Mills, D.G. (Univ. of Leeds, England). pp 278-283 of 


Proceedings of the international conference on coal science 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

We have shown conclusively that the electrochemical activi- 
ty of our coal samples resides in most part in the Fe** ion leached 
out into the electrolyte. Activity of the coal itself may be present 
above about 1 V across the cell. CO. release occurs over a period 
of hours when coal is added to the sulfuric acid electrolyte and can 
easily mask any electrochemcal release in this time period. Carbon 
black has a large initial activity - this decreases probably due to sur- 
face coverage by oxygen containing groups. 


33098 Liquid viscosity of coal-derived compounds. Bal- 
tatu, M.E. (Fluor Engineers and Constructors, Inc., Irvine, 
CA). pp 482-487 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The comparison of the average absolute deviations for the 
petroleum fractions and the results for coal-derived liquids using 
the Ely and Hanley procedure shows that while the method used is 
excellent for predicting the viscosities of petroleum fractions, the 
agreement is mixed for coal-derived liquids. The causes of discrep- 
ancies are not clear, first, the data themselves are probably only 
within 10 to 20% accuracy; second, we feel there is significant un- 
certainty in the characterization parameters; third, the procedure 
simply may not be describing all the mechanisms which take place. 
And for complicated organic liquids, the corresponding state con- 
cept, especially at low reduced temperatures, may give deviations 
because liquid viscosity will be influenced by structural effects. The 
viscosity measurements made on coal-derived liquids at varying 
process conditions show that the association of hetero-atomic com- 
pounds in coal-derived liquids causes the experimental viscosity at 
moderate temperature to be much higher than the results predicted 
by our method. It appears that due to the wide range of molecular 
size and shape, and the chemical nature of the species of interest, 
the improvement of viscosity prediction will not be a simple task 





4015 / ERA VOL. 7, NO. 13 


and will also need a fair amount of additional measurements. To 
characterize these liquids, industry will certainly need another con- 
sistent parameter which must be derived from coal liquid samples 
and a simple way to take into account the molecular-type effect. 
Despite problems and need for future work, this procedure is the 
only general predictive method applicable to pure compounds and 
mixtures, as well as undefined petroleum and coal liquids fractions 
over a wide range of experimental conditions. 


33099 On the chemical composition of petrographic litho- 
types of lignite. Rustschev, D.; Stoeva, D. (Lehrstuhl Tech- 
nologie, Sofia, Bulgaria). pp 594-599 of Proceedings of the 
international conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The properties of the Ithotypes of lignite (Bulgaria's main 
coal resource) are given in a table (moisture, ash, sulfur, bitumens, 
and chemical composition). The lithotypes were separated into 
water soluble substances, bitumens, hemicellulose, humic acids, cel- 
lulose and lignin. The separted products showed significant differ- 
ences when examined by thermal gravimetric analysis and spectrum 
analysis. The results show that chemical group analysis supported 
by thermal gravimetric analysis and infrared spectra provides valua- 
ble information concerning the chemical composition and structure 
of lignite. (LTN) 


33100 Physical properties of coal. Merrick, D. (National 
Coal Board, Stoke Orchard, England). pp 624-628 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A series of mathematical models are proposed to predict the 
changes in the physical properties of coal during carbonization. 
The models can be linked to a model of volatile matter evolution so 
that predictions can be made from basic data on the coal type and 
heating conditions. In particular, a model of specific heat indicates 
that a maximum is reached as coal is heated to 400 to 600°C. The 
existence of this maximum provides a new explanation for the en- 
dothermic reactions noted by previous workers. A simple porosity 
model enables the distinctive twin-peaked contraction rate curve 
for coke to be simulated, and provides explanations for this unusual 
behaviour. 


33101 XPS studies of nitrogen and sulfur in coal. Jones, 
R.B.; McCourt, C.B.; Swift, P. (Shell Research Ltd., Ches- 
ter, England). pp 657-662 of Proceedings of the internation- 
al conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The presence of nitrogen and sulfur in coal is undesirable for 
most coal utilization. The removal of these heteroatoms is being ac- 
tively studied, but very little is currently known of the chemical 
structures in which the elements occur in coal or their chemical re- 
activity. Present understanding is derived almost exclusively from 
the analysis of coal fragments obtained by degradation; the extent 
to which these fragments are representative of the original coal 
structure is unknown. X-ray photoelectron spectroscopy (XPS, also 
known as electron spectroscopy for chemical analysis, ESCA) can 
provide information upon the chemical state of elements in solids. 
Irradiation of a surface with monochromatic x-rays ejects core-level 
electrons with kinetic energies characteristic of both the element 
and its state of chemical bonding. XPS is a surface analysis tech- 
nique (the analysis depth is determined by the escape depth of the 
electrons and is typically 3 to 4 mm) and surface oxidation may be 
a problem. By sample grinding immediately before study, surface 
oxidation is minimized and the XPS spectra appear characteristic of 
the bulk substance. 


33102 Structural and microtextural studies of natural and 
heat-treated coals. Rouzaud, J.N.; Oberlin, A. (CNRS, Or- 
leans, France). pp 663-668 of Proceedings of the internation- 
al conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 


01 COAL AND COAL PRODUCTS 
0106 Properties 


From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Previous geochemical experiments have provided data on 
the chemical composition of coals. But there are no previous com- 
plete structural or textural data on coals since x-ray diffraction is 
not a method sensitive enough for studying materials as poorly or- 
ganized as coals. The crystalline organization of coals can be profit- 
ably studied now with high resolution electron microscopy espe- 
cially in 002 tilted dark-field mode. In the present work, in addition 
to optical studies, the structure and the microtexture of natural and 
heat-treated coals are determined by conventional transmission elec- 
tron microscopy to achieve a better understanding of both the coa- 
lification process and the behaviour of coals during pyrolysis. 15 
samples already characterized optically and geochemically were 
chosen which range from bituminous coals to metaanthracites and 4 
coking coal samples were provided by the CERCHAR (France). 


33103 Thermolysis of naphthols. Poutsma, M.L.; Dyer, 
C.W. (Oak Ridge National Lab., TN). pp 669-674 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A significant portion of the oxygen content of native coals 
and of the coal-derived liquids used as process solvents during hy- 
droliquefaction of coal is present as phenolic hydroxyl groups. Var- 
ious reported phenomenological effects of the phenolic content of 
process solvents on liquefaction performance have been reviewed. 
However, attempts to rationalize these on the basis of reactions at 
the molecular level are hampered by lack of background data con- 
cerning the chemical behavior of phenols under conditions repre- 
sentative of liquefaction. Our objective is to provide such back- 
ground by examining the thermolysis of representative phenols 
under carefully defined conditions. This initial report describes the 
behavior of the isomeric naphthols at 400°C in the absence of any 
purposely added reagents or catalysts. From the viewpoint of the 
chemistry underlying coal liquefaction, the results of the initial ex- 
periments reveal a set of previously unrecognized thermal reactions 
by which phenols may be condensed to furans, be deoxygenated to 
arenes, and serve as hydrogen donors. These processes, the latter 
two generally desirable and the former one undesirable, are inher- 
ently related. Experiments to evaluate perturbations of the thermal 
behavior by hydrogen donor solvents, hydrogen, and coal mineral 
matter will be undertaken. 


33104 Forms of trace elements in coal, Cahill, R.A; 
Shiley, R.H. (Illinois State Geological Survey, pens oe 
pp 751-755 of Proceedings of the international conference 
re sD. science. Essen, Germany; Verlag Glueckauf GmbH 
(i ; 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Concentrations of trace elements, which were organically as- 
sociated were found to be low, often near the theoretical analytical 
detection limits. Mobilities of up to 40 trace elements in various 
types of coal were evaluated, and the form(s) of each was related 
to the mobility when the coal is subjected to conversion processes 
involving pyrolysis. Chlorine, Br, and Se were lost from all five 
coals studied. Arsenic, Sb, Cu, Pb, I, Co, and U were partially lost 
from some of the coals. The intercalation or absorption of metals in 
graphite has also been evaluated as a method to determine which 
elements migrate from the coal matrix during charring. A total of 
37 elements were detected in the graphite fraction. The subsequent 
analysis of acid leached residue from the coal graphite trap gives an 
indication of which elements were intercalated and which were ab- 
sorbed. Iron, Br, Cd, Co, Cr, Cu, I, Se, Sb, and Zn were in the 
intercalated group. Once intercalated, an element’s mobility may 
decrease significantly. Comparison of an element's volatility to its 
organic association showed few relationships. Bromine, however, 
was found to be mobile and also consistently organically associated. 
Selenium, Cr, Cu, Sb, U, Co, As, and Pb gave inconclusive results 
because they were found both inorganically and organically associ- 
ated in the coal. An element may be mobilized during the combus- 
tion of coal by reaction with sulfur or other volatile species. The 
formation of volatile metal halides, for example, could be signifi- 
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cant. The changes in the structure of coal that occur during coal 
pyrolysis will also control elemental volatilities. 


$3105 Trace vanadium in coal: an EXAFS study. May- 
lotte, D.H. (General Electric Research and Development 
Center, Schenectady, NY); Wong, J.; St. Peters, R.L.; 
Lytle, F.W.; Greegor, R.B. pp 756-761 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

To aid in the interpretation of the coal spectra a number of 
spectra were also taken of vanadium salts, organometallic vanadium 
compounds and naturally occurring vanadium minerals. The K- 
edge spectra for a series of model compounds are shown. The 
energy zero in these spectra is taken to be the first inflexion point 
on the K-edge of the vanadium metal. Tetrahedrally coordinated 
compounds, such as NH,VOs or compounds with a short vanadyl 
bond in a square pyramid all exhibit a strong sharp pre-edge peak 
between 3eV and 6eV above the zero of the energy scale. Octahe- 
drally coordinated compounds such as V2O3 show only a weak 
peak at this location. The main K absorption edge is due to transi- 
tions from the vanadium 1s level to the unbound ionization contin- 
uum. Peaks that occur prior (i.e., at lower energy) to this edge are 
due to transitions between the Is levels and empty bound states 
below the continuum levels. For a transition metal atom in octahe- 
dral symmetry the 1s to 3d transition is dipole forbidden but is an 
allowed quadrupole transition. This quadrupole transition gives rise 
to the low intensity pre-edge peak observed for compounds with 
octahedral symmetry (e.g., V203,V2Ss and Roscoelite). Tetrahedral 
compounds have no center of symmetry and the Is to T2 transition 
is dipole allowed. The T2 molecular orbital usually has a large con- 
tribution from the atomic 3d orbital of the metal atom. This transi- 
tion gives rise to the strong peak observed for NH4VOs,CrVO, and 
Vanadinite. The symmetry of the molecular cage formed by the 
first shell ligands has an effect on the selection rules for a transition. 


33106 Cluster analysis of coal data: a useful tool. van der 
Sloot, H.A. (Netherlands Energy Research Foundation, 
Petten). pp 762-767 of Proceedings of the international con- 
ference on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

A method to find hidden structures in large data sets is clus- 
ter analysis. The application of cluster analysis in the classification 
of samples has been reported for several geological and archeologi- 
cal problems. Often the origin of a given sample can be character- 
ized by the cencentration of trace elements. At ECN the CLUS- 
TAN-1C package was applied to the classification of coals using 
two large sets of coal data. 


33107 Comparison of methods for the determination of 
the mineral content of coals. Eppels, K. pp 768-773 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). (In 
German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Usually, the quantitative mineral content of coals are deter- 
mined by the ashes left after a normal burning process. However, 
there are systematic differences between the original mineral con- 
tent and the ash content after burning due to decomposition and 
changes affecting the minerals during the burning process. Different 
direct and indirect methods of determining the mineral content are 
listed: (1) Regression analysis between the characteristic carbon 
content and its ash content using data from routine quality control 
or from samples separated by density (plots of calorific value vs 
ash); (2) Direct determination of the mineral content by deminerali- 
zation using acids or ashing at a low temperature in oxygen plasma; 
(3) Spectroscopic determination of the minerals. These methods are 
described individually. (LTN) 


ERA VOL. 7, NO. 13 / 4016 


33108 Mode of occurrence and distribution of inorganic 
elements in Australian brown coals. Kiss, L.T. (State Elec- 
tricity Commission of Victoria, Richmond, Australia). pp 
774-7719 of Proceedings of the international conference on 
coal — Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

This paper describes the results of investigations concerning 
the occurrence and distribution of some brown coal properties 
which are critical in evaluating its quality for power generation. 
The chemical analyses of the ash forming elements in Latrobe 
Valley brown coals have been performed for the past 15 years di- 
rectly on the coal using x-ray fluorescence and Atomic Absorption 
techniques. In the last 5 years the expression of results of chemical 
analysis has been rationalized so that it reflects the difference in the 
mode of occurrence of these elements in brown coal. The group of 
Minerals which occur as discrete particles principally of quartz, 
kaolinite and pyrite/marcasite are expressed as - Minerals = SiO. 
+ AkOs + TiOz + KeO + FeS:. The second group of ash form- 
ing elements were given the generic name Inorganics. These Inor- 
ganics are a group of dilute hydrochloric acid extractable and/or 
exchangeable cations and water soluble salts given as - Inorganics 
= Na + Ca + Mg + Fe/sub NP/ + Al + NaCl. The total 
weight of Minerals and Inorganics expressed on a dry coal basis 
gives the best estimates of what is termed Mineral Matter in black 
coal technology. The following conclusions were drawn from the 
results in Table 1: Na, Mg, Ca are always present as salts of carbox- 
ylic acids, bound to the organic coal substance; Fe and Al may be 
present as complex ions bonded with a single valency to carboxy- 
late groups; Fe can also be present as a hydroxide of a general form 
FeOOH; and Na also occurs as NaCl dissolved in the water of the 
wet coal. The key feature of the Inorganics group is that these 
ionic species or dispersed compounds are present in, and can be 
transported through, the water phase of the bed moist coal. This 
has important implications in the understanding of the origins of 
these elements in brown coal. 


33109 Mineral inclusions in coal. Wert, C.A.; Hsieh, 
K.C. (Univ. of Illinois, Urbana). pp 780-785 of Proceedings 
of the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

These observations show that electron microscopy can be 
used to identify mineral inclusions on a microscale. The chemical 
composition, crystal structure and mode of distribution of individu- 
al particles can be determined. 


33110 Undesired and wanted oxidation of pyrite, especial- 
ly pyrite in coal. Beier, E. (Rektor der Fachhochschule 
Bergbau der Westfaelischen _Berggwerkschaftskasse, 
Bochum, Germany). pp 786-791 of Proceedings of the inter- 
national conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The conclusions of this work are listed: (1) Removal of 
pyrite from coal by bacteria is possible. (2) The Ph of the biological 
sludge should be held within a very narrow range, about 1.8 to 1.9. 
(3) Pyrite is removed from the coal charge without the addition of 
nutrients. (4) The addition of carbon dioxide does not improve the 
result. (5) The ash content of the coal is reduced not only by the 
solution of the pyrite, but also by the solution of other soluble sub- 
stances. (6) There was no indication of poisoning of the bacteria by 
the coal. (7) The velocity of pyrite removal rises with smaller parti- 
cle size, especially in the region under 1 mm. (8) On account of the 
long duration of pyrite removable only reliable procedures should 
be undertaken as a rule. Four other listed conclusions seem less im- 


portant. (LTN) 
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33111 NMR analysis of coal-derived by magnet- 
ic labelling with “°F and *'P, Stadelhofer, J.W. (Ruet ond 
werke AG, Castrop-Rauxel, Germany); Bartle, K.D.; Mat- 
thews, R. Ss. pp 792-797 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Besides gas chromatography (GC) and mass 

nuclear magnetic resonance (NMR) of hydrogen and carbon, two 
of the most abundant elements in coal, has proved of vital impor- 
tance in analyzing coal structures and constituents. However, heter- 
oatoms, especially in oxygen and nitrogen functions, are sometimes 
at least equally important, since they may influence to a large 
extent the chemical and physical behaviour of coal derived liquids, 
and hence their commercial applications. These hydrocarbon de- 
rivatives not only serve as chemical raw materials, e.g., phenols and 
anilines, but must also be taken into account during sophisticated 
refining processes, such as hydrotreatment, because the heteroatoms 
are potent catalyst poisons. Against this background, it is desirable 
to extend the application of the powerful NMR technique to iso- 
tope other than ‘H and °C. Unfortunately, although oxygen and 
nitrogen are highiy concentrated in coal, they lack suitable isotopes 
which would make them routinely amenable to direct NMR obser- 
vation. On the other hand, the introduction of a receptive magnetic 
label such as #*F or **P, which both have spin 1/2 and high NMR 
sensitivity, extends the applicability of the NMR method to a 
number of previously taxing problems. For such derivatization 
processes, reagents fulfilling certain requirements are necessary: 
thus, the reagents should be readily available; reaction should be 
rapid and virtually complete; and the resuliing NMR pattern should 
be easily interpretable and be spread over a wide range of chemical 
shifts. We have therefore chosen hexafluoroacetone (HFA) as a 
versatile reagent which reacts with those constituents of coal prod- 
ucts which contain an active hydrogen atom, e.g., phneols and ani- 
line-derivatives. 


33112 ‘Solid state NMR studies of coal macerals. Pug- 
mire, R.J. (Univ. of Utah, Salt Lake City); Zilm, K. 
Woolfenden, W.R.; Grant, D.M.; Dyrkacz, G.R.; Siecmn. 
uist, C.A.A.; Horwitz, EP. pp 798-806 of Proceedings of 
e international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

We have CP/MASS data to examine a total of 15 ma- 
ceral samples obtained by density gradient centrifugation (DGC) 
techniques from two coals. The elemental and petrographic analy- 
ses are found in Table I for the two coals studied. These coals were 
chosen in order to have a broad range of maceral types that could 
be separated and examined. Detailed description and analyses of 
these two samples have been reported elsewhere. The significant 
variations in the density ranges of PSOC-106 and PSOC-297 made 
these two coals especially attractive for our initial NMR studies. 
The high density fractions of PSOC-106 are rich in inertodetrinite 
and semi-fusinite and three fractions were obtained in the inertinite 
density range of this coal which could be compared to the three 
inertinite samples obtained from PSOC-297 which contains micrin- 
ite and inertodetrinite as the major inertinites. Further, both coals 
were separated into two vitrinite fractions and PSOC-106 yielded 
three exinite fractions, primarily sporinite. The CP/MASS spectra 
of th macerals, together with the parent coals, are given in Figures 
1 and 2. The stacked plot enables one to compare the line positions 
and line shapes in the two coals with the maceral constituents. We 
have also displayed the f/sub a/ values (fraction of total carbon 
with chemical shift values greater than 100 ppM; i.e., aromatic, eth- 
ylenic and carbonyl carbon). 


33113 Statistical coal structure analysis by CP/MAS- 
13C.NMR spectroscopy: quantitative evaluation of aromati- 
city parameters. Hagaman, E.W.; Woody, M.C. (Oak Ridge 
National Lab., TN). pp 807-811 of Proceedings of the inter- 
national conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 
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The distributions of aromatic and aliphatic hydrogen and 
carbon in the organic matter of coals are important parameters in 
the characterization of these materials and in evaluations of their 
chemically modified derivatives. In addition to the directly - 
able carbon aromaticity of coals, fa, by CP-"*C NMR spectroscopy, 
the decomposition of the aromatic and aliphatic resonance bands 
into components arising from protonated and non-protonated car- 
bons has also been accomplished. This separation may be affected 
utilizing the 'H-'°C distance dependence of the cross polarization 
time or the *H-'°C dipolar relaxation rate differential of carbon 
magnetization under the influence of the full ‘H-'*C dipolar inter- 
action. The decomposition does not involve unique relaxation times 
but rather is complicated by the dispersive nature of the parameters 
characteristic of heterogeneous, amorphous materials. Figure 1 
compares the spectrum of a bituminous coal: (a) with its subspectra 
representing its non-protonated carbon, (b) and protonated carbon, 
(c) fractions. These spectra present the interesting possibility of 
measuring hydrogen aromaticity given by fa/sub H/ = (/sub H/// 
sup C/) fa/sub CH/ where C and H represent the number of atoms 
of these elements determined from the empirical formula of the coal 
and fa/sub CH/ is the fraction of a total carbon in the coal which 
arises from protonated aromatic centers, i.e., CH/sub arom.//C/sub 
t/. Expression (1) utilizes the one-to-one carbon-hydrogen atom 
constraint of aromatic methines to equate the number of protonated 
aromatic carbons with the number of aromatic hydrogens. The re- 
sults of experiments to validate this method are given. 


33114 Characterization of coal by menas of ‘°C 
resonance. Wind, R.A.; Duijvestijn, M.; Smidt, J.; Trommel, 
J. (Delft Univ. of Tech., Netherlands). pp 812-815 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In order to decrease the time required to get an acceptable 
signal to noise ratio in *C NMR, use has been made of CP (cross 
polarization) and DNP (dynamic polarization). Sample results are 
presented of the aromaticities obtained on 4 samples in about 1/100 
of the time required without these techniques. (LTN) 


33115 Multimode Curie-point MS system for rapid char- 
acterization of fossil fuels and their liquefaction 
Meuzelaar, H.L.C.; McClennen, W.H.; Tomlinson, J.H.; 
Pope, D.L. (Univ. of Utah, Salt Lake City). pp 816-821 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

We have developed a modular MS system capable of solving 
a broad range of problems with regard to the characterization of 
fossil fuels and their conversion products. Figure 1 shows the basic 
Curie-Point MS system. Samples to be pyrolyzed (e.g., coals) or 
flash evaporated (e.g., coal liquids) are coated from a solution or 
suspension onto ferromagnetic wires. After evaporation of the sol- 
vent the wire is positioned into the reaction tube and introduced 
into the vacuum of the mass spectrometer. A powerful high fre- 
quency coil rapidly heats the ferromagnetic wire and pyrolytes 
and/or evaporates the sample. This is called the Curie-Point heat- 
ing method because of the temperature stabilization principle in- 
volved. Upon pyrolysis or evaporation of the sample, volatile prod- 
ucts enter the open cross-beam type ionizer usually operating in a 
low electron energy (11 to 15 eV) mode. Nonionized molecules are 
rapidly trapped by the large liquid Nz cooled screen. Laser pyroly- 
sis can be carried out by coating the sample on the flat end of the 
quartz or metal rod and projecting a pulsed CO2 laser beam onto 
the sample through a window on the opposite side of the open ion 
source. The same sample introduction system can be used for vola- 
tile liquids or even gases by adsorbing these compounds onto an 
active carbon layer coating the wire. An overview of the programs 
available for computer assisted data evaluation is given in Table II. 
Further characterization of individual mass peaks can be achieved 
by the use of time-resolved recording of pyrolysis phenomena. De- 
tailed informatio on the identity of individual mass peaks can be ob- 
tained by the use of tandem MS techniques as shown in the paper 
by Hill et al in these proceedings. 
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33116 Characterization of coal properties by x-ray dif- 
fraction. Pavlovic, A.S.; Cook, J.M.; Renton, J.J. (West Vir- 
ginia Univ., Morgantown). pp 828-834 of —— 
international conference on coal science. Essen, Y3 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

X-ray di meter traces of coal show some sharp peaks 
due to crystalline materials superimposed on a broad halo due to 
scattering from the noncrystalline material. The halo which differs 
from coal to coal only in detail must have some relationship to pa- 
rameters of interest. The question is, can some information be 
gleaned from the halo. Since the halo is so nondescript, information 
cannot be obtained directly from the halo. The method employed 
here takes the experimental intensity function, after various correc- 
tions, and inverts it by means of the Fourier Integral Theorem, ob- 
taining a pseudoradial distribution function. This pseudo-radial dis- 
tribution function exhibits a number of sharp peaks whose positions 
and areas should contain information about the noncrystalline mate- 
rial. The purpose of this work was to ascertain whether it was pos- 
sible to make reasonable correlations between the positions and/or 
areas of the peaks in the Fourier transform of the halos and the 
coal properties. In order to make this study, 29 coal samples, rang- 
ing from anthracites to sub-bituminous coals, were obtained from 
the Penn State University Coal Library with their properties as de- 
termined by conventional methods. A Siemens diffractometer with 
copper K a radiation as employed to obtain traces in arbitrary units 
from 2 © = 4° to 40° The results indicate that the procedure of 
calibrating the positions and areas of the peaks in the Fourier trans- 
form of the halo pattern of coal can be useful in determining some 
of the properties of coal. This method has several advantages over 
conventional methods: (1) sample preparation is simple and only 
one type is necessary and (2) it can be performed quickly especially 
in laboratories having on-line computer facilities. Efforts are being 
made to improve and extend the technique. 


33117 Investigation of coal mineralogy and of mineral de- 
rivatives in coke and ash by Mossbauer spectroscopy and 
scanning electron microscopy: automatic image analysis, 
Huffman, G.P.; Huggins, F.E.; Lee, R.J. (US Steel Corp., 
Monroeville, PA). pp 835-840 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The combination of scanning electron microscopy - automat- 
ic image analysis and Mossbauer spectroscopy provides a powerful 
procedure for the quantitative analysis of mineral matter in coal 
and mineral derivatives in coal products such as coke and ash. Par- 
ticular advantages of this approach include the capability to investi- 
gate inorganic phases in situ with no separation, and the determina- 
tion of particle-size distributions. 


33118 Geochemistry of sulfides in coal and microbial 
leaching experiments. Kos, C.H. (Rijksuniversiteit, Utrecht, 
Netherlands); Bos, P.; Kuenen, J.G. pp 842-847 of Proceed- 
ings of the international conference on coal science. Essen, 
Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

From leaching experiments carried out during preliminary 
work, we learned: (1) mixed cultures of acidophilic micro-organ- 
isms are more effective in leaching pyrite present in coal than pure 
strains of Thiobacilli; (2) a mixed culture isolated from the drainage 
of a particular coal is very successful in leaching this coal, appar- 
ently because the culture is well-adapted; and (3) the positive effect 
of coal size reductions. Similar bench-scale leaching studies on sev- 
eral imported coals are presented using 0.1 and 3 mm particle sizes. 


33119 Rapid, direct determination of organic sulfur in 
coal using electron probe microanalysis. Raymond, R. Jr. 
(Los Alamos National Lab., NM). pp 857-862 of Proceed- 
ings of the international conference on coal science. Essen, 
Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 
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The electron probe microanalyzer (EPM) uses a finely fo- 
cused electron beam that impinges on a polished sample, generally 
at 15 to 20 keV, producing x ray characteristic of the elements 
present in the sample. In generaly, EPM results should be accurate 
and reproducible to +-2% of the amount present for most major 
elements. Relative accuracy decreases with decreasing elemental 
concentrations. For elemental concentrations about 1 wt %, rela- 
tive accuracy should be within +-5%. The following shows how 
the EPM may be used for quaniitative analysis of organic sulfur in 
coal. EPM has important advantages over conventional methods of 
analysis for organic sulfur in coal: analysis by EPM is done direct- 
ly, thus avoiding problems associated with calculating organic 
sulfur content by difference; organic sulfur contents of individual 
macerals can be measured in situ in a sample; and organic sulfur 
analysis with the EPM is both non-destructive and rapid. 


33120 Chemical characterization of victorian brown coal 
lithotypes. Johns, R.B.; Verheyen, T.V.; Chaffee, A.L. 
(Univ. of Melbourne, Parkville, Australia). pp 863-868 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The occurrence of five lithotypes and their effect on the uti- 
lization potential of Victorian brown coal has been previously doc- 
umented. This paper presents in outline some of the more important 
structural differences between these lithotypes using data obtained 
by a number of chemical and physico-chemical techniques. 


33121 Determination of porosity and pore size distribu- 
tion of brown coal. hig og H.K. (Royal Melbourne Inst. 
of Tech., Australia); Setek, M.; Kiss, L.; Stacy, W.O. pp 
869-874 of Proceedings of the international conference on 
C581 _— Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The micropore volumes obtained by the adsorption methods 
and by the small angle scattering of x-rays are compared in Table 1. 
The comparison of these values is of particular interest since both 
methods measure this property directly. Results for the airdried 
coal samples show reasonable agreement between the two methods 
in micropore volume. However, this agreement is not apparent in 
the surface area results. In both methods surface area is calculated 
from the measured micropore volume and in each instance certain 
assumptions must be made. As an example, in GA method the hy- 
pothesis is dependent on the type of molecular packing in the ad- 
sorbed monolayer and the area occupied by each adsorbate mole- 
cule. In SAXS method the geometrical form of the micropores 
must be assumed in order to compute their surface area. 
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$3122 (ANL—81-62, pp 141-156) Considerations for the 
development of a laboratory field simulation program for 
landfill disposal of coal conversion wastes. Gulledge, W.P. 
(Tennessee Valley Authority, Chattanooga); Sack, 
1982. NTIS, PC A99/MF A0O1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
nsiderations on the simulation of the environmental effects 
of the disposal of coal conversion wastes in landfills has lead to the 
following conclusions: (1) A laboratory-based field simulation pro- 
gram for coal conversion solid waste disposal can provide valuable 
predictive information on the potential health and environmental ef- 
fects that may result from landfill disposal of solid, semi-solid, and 
liquid waste materials. (2) The most reliable information on leachate 
migration can be obtained from field monitoring; however, large 
scale monitoring programs are cost prohibitive, and the simulation 
program seeks equivalent information at considerable cost savings. 
(3) A framework for a field simulation program has been given in 
this paper. Implementation of the program at the SRC II Demon- 
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stration Plant can aid in the development of the solid waste man- 
agement system. Refererces provided in this paper can be used to 
obtain specific information on program components with which the 
reader can use site-specific factors to design a site-specific/waste- 
specific simulation study. (4) Instrumentation and monitoring needs 
for the field simulation program center primarily on groundwater 
and leachate monitoring. Applicable ys coy includes ground- 
water monitoring wells, well casings, packers, piezometers, auto- 
mated samplers, and other apageniiis i items which may be re- 
quired. Samplers required to collect surface run-off should also be 
included. 


33123 ee ee eee p Reg am of the use of 
coal waste as raw material for the production of aluminum. 
Final report. Kuehn, L.; Schieder, T.; Belsky, M. (Bergbau- 
Forschung G.m.b.H. we Fm hungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.)). Nov 
1980. 56p. (In several languages). NTIS, PC A04/MF AOl. 

Coal wastes, containing on the average 25% AlOs, repre- 
sent an important domestic raw material potential for the alumin- 
ium industry. Reliable data on the occurrence and composition of 
wastes from major coal mining areas in the Federal Republic of 
Germany were collected. The behavior of wastes during extraction 
with acids was investigated. Possible uses of residual silica are out- 
lined. There exist basic process concepts for the extraction of alu- 
mina from the wastes, using experience in the processing of kaolin- 
ite. However, transfer to a technical scale requires several years of 
further development. (ESA) 


$3124 (CONF-811212—14) Composition and toxicity of 
solid-waste leachates from industrial coal ers. Cushman, 

R.M.; Brown, D.K. (Oak Ridge National Lab., STN USA). 

1981. Contract W-7405-ENG-26. 10p. NTIS, PC Al 

A01. Order Number DE82005195. 

From 4. international conference on alternative energy 
sources; Miami Beach, FL, USA (14 Dec 1981). 

Small coal gasifiers are being used increasingly by US indus- 
tries to provide a low-Btu gas substitute for oil and natural gas. The 
leachate characteristics of gasification and gas clean-up solid wastes 
will in part determine the exact disposal practices. We report on 
the testing of bottom ash and cyclone separator char from a typical 
low-Btu industrial coal gasifier used for heating at the University of 
Minnesota-Duluth (UMD). Leachates were produced using both 
the US Environmental Protection Agency's Extraction Procedure 
(maintenance of pH 5 by the addition of acetic acid) and a distilled- 
water procedure (no pH adjustment). Chemical and ecotoxicologi- 
cal analysis of leachates of the solid wastes indicates that the mate- 
rials would not be considered toxic-hazardous according to the cur- 
rent interpretation of the Resource Conservation and Recovery Act 
(RCRA) of 1976. Trace element concentrations in the UMD lea- 
chates are generally similar to those reported for other low-Btu ga- 
sifiers. Elemental concentrations in leachates from a variety of in- 
dustrial and municipal solid wastes equal or exceed those in the 
UMD leachates. The industrial and municipal solid waste leachates 
are generally as toxic as or more toxic than the UMD leachates. 


33125 (EPRI-CS—2075) Preliminary economic — 
of NO/sub x/ flue gas treatment processes using TV. 

EPRI economic premises. Final report. Maxwell, J.D.; Te 
kington, T.W.; Burnett, T.A. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA). Div. of Energy Demonstrations 
and Technology). Dec 1981. 238p. S, PC All/MF 
A011. Order Number DE82902223. 

A preliminary-level economic evaluation is made using Ten- 
nessee Valley Authority (TVA) design premises with each of TVA 
and the Electric Power Research Institute (EPRI) economic prem- 
ises to compare seven flue gas treatment (FGT) processes for re- 
moval of nitrogen oxides (NO/sub x/) from power plant flue gas. 
The case examined is a new, 500-MW unit burning 3.5% sulfur coal 
and emitting 600 ppM NO/sub x/ in the flue gas. A minimum re- 
moval efficiency of 90% for sulfur oxides (SO/sub x/) and NO/sub 
x/ and 99.5% for particulates is assumed. To permit comparisons of 
the dry NO/sub x/ FGT systems with the wet SO/sub x/-NO/sub 
x/ systems, which also remove particulates, the costs of both a 
limestone slurry flue gas desulfurization (FGD) unit and an electro- 
static precipitator (ESP) are added to the cost of the dry NO/sub 


01 COAL AND COAL PRODUCTS 
0108 Waste Management 


x/-only processes and the cost of an ESP is added to the cost of 
the dry SO/sub x/-NO/sub x/ process. With TVA economic prem- 
ises, the wet SO/sub x/-NO/sub x/ system and dry NO/sub x/ sys- 
tems (either SO/sub x/-NO/sub x/ or NO/sub x/-only processes) 
have capital cost ranges of 205 $/kW to 482 $/kW, and 165 $/kW 
to 175 $/kW, respectively. The revenue requirements range from 
12 mills/kWh to 20 mills/kWh for the wet systems and 7 mills/ 
kWh to 9 mills/kWh for the dry systems. With EPRI economic 
premises, the capital cost ranges of the wet and dry systems are 212 
$/kW to 506 $/kW, and 167 $/kW to 173 $/kW, respectively. The 
levelized cost ranges are 22 mills/kWh to 35 mills/kWh for the wet 
systems and 13 mills/kWh to 16 mills/kWh for the dry systems. 
The results from each set of economic premises indicate that the 
wet SO/sub x/-NO/sub x/ processes are not economically competi- 
tive with either the dry NO/sub x/-only or the dry SO/sub x/- 
NO/sub x/ processes. 


33126 (EPRI-CS—2171) Solidification of low-volume 
report, Bell, N.E.; Halverson, 
.M. (Battelle Pacific Northwest Labs., 
(USA)). Dec 1981. AC06-76RL01830. 43p. 
NTIS, PC A03/MF A01. Order Number DE82007246. 

A literature review was conducted to obtain information on 
the status of hazardous waste solidification technology and applica- 
tion of this technology to low-volume power plant waste sludges. 
Because of scarcity of sludge composition data, anticipated major 
components were identified primarily by chemical reactions that 
are known to occur during treatment of specific wastewaters. 
Chemical and physical properties of these sludges were critically 
analyzed for compatibility with several types of commercially avail- 
able solidification processes. The study pointed out the need for ad- 
ditional information on the nature of these sludges, especially leach- 
ing characteristics and the presence of substances that will interfere 
with solidification processes. Laboratory studies were recommend- 
ed for evaluation of solidification process which have the greatest 
potential for converting hazardous low-volume sludges to non-haz- 
ardous waste forms. 


33127 (EPRI-CS—2185) Evaluation of adipic acid addi- 
tion to a bench-scale Chiyoda Thoroughbred 121 FGD 
system. Final report. Behrens, G.P. (Radian Corp., Austin, 
TX (USA)). Dec 1981. 63p. NTIS, PC A04/MF AOl. 
Order Number DE82902228. 

An experimental laboratory study testing the effectiveness of 
adipic acid in the Chiyoda Thoroughbred 121 FGD system has 
been sponsored by the Electric Power Research Institute. Addition- 
ally, economic calculations for the cost effectiveness of usng adipic 
acid in a commercial scale CT-121 FGD system have been per- 
formed. The results of this study indicate that although adipic acid 
can increase the SO. removal capability of the CT-121 system, it is 
not an economically attractive process improvement. This result is 
due to the CT-121 process chemistry which minimizes limestone 
consumption and sludge volume without the need of adipic acid. 
These two areas realize major cost savings when adipic is used in a 
conventional limestone FGD system. The economic evaluation in- 
dicates even though a lower gas-side pressue drop is achieved when 
adipic acid is used, the savings in electrical costs are insufficient to 
offset the cost of adipic acid. 


33128 (PB—81-184624) Bibliography of seam (surface en- 
vironment and mining) publications. General technical report. 
Colling, G. (Forest Service, Ogden, UT (USA). Intermoun- 
tain Forest and Range _— Station). Aug 1980. 25p. 
NTIS, PC A02/MF AO1 

This bibliography of publications produced through the 
(SEAM) Surface Environmental and Mining Program 1974-1979 
contains information on the biophysical, social, economic, and engi- 
neering aspects of mining in the western United States. 


33129 (PB—81-214538) Deposition of flyash). (Miljoes- 
tyrelsen, Copenhagen — Apr 1979. 15p. (in 
Danish). NTIS, PC A02/MF A01 

In the opinion of the Environmental Board, permanent depo- 
sition of flyash is not the right solution long-term since there is evi- 
dence that much of Denmark's flyash can be utilized in the produc- 
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tion of cement and concrete as well as for road building. Neverthe- 
less, there will be continued permanent deposition of some flyash as 
well as temporary storage. According to Report nr 12, December 
1978 in the series ‘Environmental Project,’ the chemical composi- 
tion of coal ash depends largely on geological and geographical 
factors associated with the coal field, burning conditions and the ef- 
fectiveness of the smoke-purification equipment. Studies show that 
environmental effects can be lessened by careful planning, such as 
depositing flyash in controlled areas approved by local authorities 
or in special depots. Dumping at sea by creating an artificial island 
must be approved by the Ministry of Public Works in cooperation 
with various authorities, including the Environmental Board. The 
Ministry of Public Works must also approve the piping system 
whenever flyash is piped into the sea in accordance with a directive 
issued 18 May 1977. Waste-water drainage from such deposits at 
sea must be approved by local authorities in compliance with waste 
water regulations. 


33130 (PB—81-215402) Improving surface coal refuse 
disposal site inspections. Meister, R.A.; Hoffman, R.L. (Chi- 

© Aerial Survey, Des Plaines, IL (USA)). Jun 1980. 
297p. NTIS, PC A13/MF AOl. 

The study on improving surface coal refuse disposal site in- 
spections included surface inspections of 15 refuse disposal sites. 
Monthly aerial photos were taken of the sites and computer meth- 
ods were used to determine elevation changes. Photogrammetric 
techniques that were used are described in detail. A comparison of 
the results of each of these inspection techniques is included. A de- 
tailed evaluation of the photogrammetric techniques was made and 
conclusions were drawn concerning the advantages and disadvan- 
tages of using aerial photography and photogrammetry as part of 
the inspection procedure. Operators’ opinions of the aerial photog- 
raphy methods are included. 


33131 (PB—81-222515) Evaluation of lixiviation of mine 
wastes. Open file report (final). Bainbridge, K.L.; Wilkinson, 
M.A.; Mahar, B.M. (Calspan Corp., Buffalo, NY (USA)). 
Dec 1980. 243p. NTIS, PC Al1/MF AO0O1. 

This report describes the results of a study to determine 
which types of, and to what extent, mining wastes can contaminate 
ground water through leaching of acid-forming or potentially toxic 
constituents. The primary focus of this study was on coal mining 
wastes, especially overburden spoils and preparation plant refuse. In 
addition, the potential for contamination by leachates from clean 
coal stockpiles was also examined. The study approach included in- 
vestigation of the amounts and geographic locations of mining 
wastes in the United States; the chemical character or mining 
wastes, especially with regard to potentially acid-forming or toxic 
constituents; and the extent to which acid and/or toxic components 
are leached from mining wastes by rainwater. To evaluate the lea- 
chability of coal wastes, a laboratory waste leaching method was 
developed to specifically simulate the leaching process over a long 
term. Waste samples were also leached by the EPA extraction pro- 
cedure and ASTM waste leaching method. Results of the three 
leachtest methods were compared to evaluate their relative capa- 
bilities to predict the leachability of mining wastes. 


$3132 Establishing permanent vegetation on coal refuse 
without a four-foot layer of topsoil. Campion, P.S.A. (Peter 
Campion and Associates, Canonsburg, PA); Benner, D.K. 
pp 71-78 of 1981 symposium on surface-mining hydrology, 
sedimentology, and reclamation. Graves, D.H. (ed.). Lex- 
ington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Present federal and state regulations require coal refuse 
banks to be covered with a four foot layer of non-toxic, non-com- 
bustible material in order to achieve a permanent vegetation cover. 
The experiment described here is designed to demonstrate a cost- 
effective method of providing a permanent, diverse vegetation 
cover on coal refuse without the use of a four foot layer of mine- 
soil. Results are presented for the first growing season. Addition of 
NPK fertilizer to bare refuse resulted in vegetation yields at least 
comparable to those on local, naturally-occurring soils. A 150 mm 
layer of minesoil increased yield 2.3 times above that of a bare 
refuse control. A 150 mm layer of flyash decreased yield at least 
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4.5 times, as did a 1:1 mixture of flyash and refuse. On a south- 
facing slope, a mixture of Weeping Lovegrass, Deertongue and 
Korea Lespedeza gave signficantly better yields than one of Ken- 
tucky 31 Fescue, Ryegrasses and Red and Ladino Clovers. There 
was no significant difference between yields of hydroseeded and 
broadcast-seeded or of ripped and unripped plots. Initial tests sug- 
gest that increased mulching rates, up to 11,000 kg/ha, may result 
in up to a sevenfold increase in initial vegetation cover. The cost- 
effectiveness of this and the other vegetation techniques tested are 
discussed. 


33133 Removal of iron and manganese from mine water 
effluents. Jordan, C.F. (Pikeville Coll., KY). pp 247-250 of 
1981 symposium on ne drology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.), Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

For more than two years the sedimentation ponds have been 
treated with sodium hydroxide (when needed, pH initially lower 
than 6) and sodium hypochlorite to change the chemical states of 
dissolved iron and manganese. In every case, this treatment has re- 
sulted in reducing the dissolved iron and manganese concentrations 
to below 1 ppM. This treatment works well at any pH in the re- 
quired 6 to 9 range. It results in dense precipitates which do not 
wash over easily during high flow conditions (in striking contrast 
to the situation when precipitates are formed using sodium hydrox- 
ide or other alkaline reagents alone). 
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REFER ALSO TO CITATION(S) 32978, 32980, 32981, 32982, 32983, 33122, 
33132, 33254, 33759, 33962, 33966, 33975, 34653, 34655, 34679, 34704, 34712, 
34713, 34721, 34727, 34728, 34729, 34730, 34739, 34749, 34781, 34817, 34846, 
34847 


33134 (PB—81-184970) Assessment of the potential risk 
to public health, safety and the environment from synfuel 
solid waste. Chesner, W.H.; Pai, M.; Iannone, J.J.; Barron, 
M. (Weston (Roy F.), Roslyn, NY (USA)). Dec 1980. 161p. 
NTIS, PC A08/MF AOl1. 

The proper disposal of solid wastes from coal conversion 
plants represents a significant environmental concern. Issues raised 
include: potential public health consequences, environmental degra- 
dation, appropriate management strategies and the potential costs of 
these management strategies. To determine potential problems asso- 
ciated with solid waste generation and disposal from commercial- 
sized facilities, projections of quantities, characteristics, current reg- 
ulatory requirements, potential health effects, solid waste manage- 
ment options and costs were investigated. 


33135 (PB—81-190126) Hydrogeologic aspects of coal 
mining in Illinois: an overview. Environmental geology notes. 
Cartwright, K.; Hunt, C.S. (Illinois State Geological 
Survey, Urbana (USA)). Jan 1981. 23p. NTIS, PC A02/MF 


Water has generally not been a significant problem in Illinois 
mining, although most Illinois coal mines lie partly or completely 
below the water table. Water-related problems in and around mines 
are likely to increase as it becomes economically feasible to open or 
expand surface mines in areas with thicker and more permeable 
overburden and to place underground mines at greater depths. De- 
tailed study of the hydrogeology of mining areas before, during, 
and after mining can help prevent problems that may occur. Such 
analysis should include: (1) a study of the topography of the land 
surface and patterns of surface flow; (2) the identification and char- 
acterization of aquifers in the glacial drift and in the bedrock; (3) an 
estimate of the effects of surface or ground water flow on mining; 
and (4) an evaluation of the effects of mining on surface streams 
and on aquifers. 
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33136 (PB—81-212516) Resource and potential reclama- 
tion evaluation of Beulah trench study area, West Renners 
Cove coalfield, Mercer County, North Dakota: ermia (energy 
mineral rehabilitation inventory and analysis) report No. 10, 
eee ee aeae miner seek 

ent, ogram y 
1981. 1. 27p. NTIS, PC A03/MF AO1. 

This multidisciplinary effort was conducted in order to pro- 
vide information for establishing reclamation objectives and lease 
requirements should coal development occur in the Beulah Trench 
study area. Beulah Trench is located in the West Renners Cove 
coal field, Mercer County, North Dakota. All coal in the study 
area is Federally owned. All surface is privately owned. Informa- 
tion is provided on geology, coal resources, overburden (soil and 
bedrock), greenhouse, vegetation, hydrology, climate, and physio- 
graphy. Most resources were found to have good reclamation po- 
tential. Leasing recommendations are made for those resources 
which could experience adverse impacts from mining. 


33137 (PB—81-219164) A review of inputs and impacts 
of coal-based synthetic fuel plants. Staff report. Shillington, 
T.H. (Economics and Statistics Service, Washington, DC 
(USA). International Economics Div.). Feb 1981. 41p. 
NTIS, PC A03/MF AO. 

The report assesses published estimates of the inputs and 
local economic impacts of proposed coal-based synthetic fuel 
plants, and identifies gaps in assessment informational requirements. 
It concludes that the nature and magnitude of local economic im- 
pacts cannot be predicted accurately using available data. First, the 
few published estimates of synthetic fuel employment requirements 
and schedules often are out-of-date or contradictory. Second, 
growth management strategies for energy boom towns have not 
been adequately evaluated. Third, conventional assessments may 
not identify substantial structural changes in small rural economies 
undergoing rapid growth from sustained energy development. Fi- 
nally, uncertainty -- about plant lifetimes and the settlement deci- 
sions of newcomers -- remains an important variable. 


33138 (PB—81-220824) Environmental effects of coal 
technologies, research needs: a report to the Federal Inter- 
agency Committee on the Health and Environmental Effects 
of Energy Technologies. Final report. Brown, R.D. (Mitre 
Corp., McLean, VA (USA)). Jun 1981. 235p. NTIS, PC 
Al1/MF AOl1. 

This report is an assessment of environmental effects re- 
search needs associated with the coal-based technologies of conven- 
tional coal, chemical coal cleaning, fluidized bed combustion, 
magnetohydrodynamics, coal-oil mixtures, cocombustion with mu- 
nicipal solid waste, and in situ coal gasification. Background infor- 
mation providing technology desdriptions, and characterization of 
air emissions, water effluents, and physical disturbances associated 
with these technologies is provided in another report. 


33139 (PB—82-122151) Evaluation of diesel equipment 
deployment in underground coal mines. Volume III: analysis 
of diesel deployment schemes. Open file report (final) 1 Jun 
71-30 Sep 78. Ramani, R.V.; Kenzy, G.W. (Pennsylvania 
State Univ., University Park (USA). Dose of Mineral Engi- 
neering). 31 Dec 1978. 202p. NTIS, PC A10/MF AOI. 

Procedures have been developed that permit determining i in 
either existing or new mines the optimum diesel equipment deploy- 
ment schemes and the effect of diesel exhaust on mine air quality. 
Specifically, the following areas are covered in the report: (1) De- 
scription of diesel deployment schemes in four underground coal 
mines that were visited. (2) Description of the analysis procedure to 
determine the number of shuttle cars required to maintain maximum 
theoretical continuous miner (or loader) production rates in typical 
room-and-pillar mining systems and the exhaust contamination re- 
sulting from the deployment of diesel-powered shuttle cars. (3) Sen- 
sitivity analyses to determine the effect of changes in input varia- 
bles on production and contaminant concentrations are discussed. 
(4) Description of the analysis procedure to develop locomotive op- 
erating parameters and to assess production and the magnitude of 
diesel exhaust contamination. (5) Recommendations for extensions 
of this research to determine equipment duty cycles for diesel 
equipment, and to study the exhaust contamination of mine air on 
the basis of these duty cycles. 
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33140 (PB—82-123944) Environmental impact guidelines 

for new source underground coal mines and —. 

DH Ww Final report. Hirsch, A.M.; McCombs, D.R.; Dike, 
ne Inc., Washington, DC (USA)). Oct 1981. 

Gp. NTIS, PC All/MF AOl. 

This guideline document has been prepared to augment the 
information previously released by the Office of Federal Activities 
entitled Environmental Impact Assessment Guidelines for Selected 
New Source Industries. Its purpose is to provide guidance for the 
preparation and/or review of environmental documents (Environ- 
mental Information Document or Environmental Impact Statement) 
which EPA may require under the authority of the National Envi- 
ronmental Policy Act (NEPA) as part of the new source (NPDES) 
permit application review process. This document has been pre- 
pared in seven sections, organized in a manner to facilitate analysis 
of the various facets of the environmental review process. The ini- 
tial section includes a broad overview of the industry intended to 
familiarize the audience with the processes, trends, impacts and ap- 
plicable pollution regulations commonly encountered in the under- 
ground coal mining and coal cleaning industry. Succeeding sections 
provide a comprehensive identification and analysis of potential en- 
vironmental impacts, pollution control technologies available to 
meet Federal standards, and other controllable impacts. The docu- 
ment concludes with three sections: available alternatives, a listing 
of Federal regulations (other than pollution control) which may 
apply to the new source applicant, and a comprehensive listing of 
references for further reading. 


33141 (PB—82-145038) Outcrop barrier design guidelines 
for Appalachian coal mines. Final report July 1979-February 
1981, Pearson, M.L.; Preber, T.; Conroy, P.J. (Dames and 
Moore, Park Ridge, IL (USA)). 6 Feb 1981. 177p. NTIS, 
PC A09/MF AOl. 

The report contains summaries of existing legislation pertain- 
ing to outcrop barriers and a state-of-the-art survey of outcrop bar- 
rier designs and related mine closure techniques. Six sites were in- 
spected in the field and are presented as case histories. The data 
analysis presented includes a computer modeled seepage analysis, 
an overburden blow-out analysis, and a wedge stability analysis. 
The results of these analyses are interpreted to form recommenda- 
tions for coal outcrop barriers which will minimize seepage and the 
potential for failure. Supplementary support and reinforcement al- 
ternatives are also discussed. 


33142 (PB—82-149014) Ojo Encino study area: resource 
and potential reclamation evaluation. Summary 1978-81, 
Griese, D. (Bureau of Reclamation, Amarillo, TX (USA). 
— Region). Nov 1981. 16p. NTIS, PC A02/MF 
AOl. 

The report provides information on reclamation potential 
(and on coal resources) of 4,120-acre study area (SA) should coal 
development occur. The SA is located in McKinley County, New 
Mexico. The restoration of existing levels of vegetation is recom- 
mended. Irrigation required for 2 years. Forty-two percent of sur- 
face of the SA has suitable planting media. Many soils are saline or 
sodic. The bedrock is generally not a suitable planting media in the 
present state. Revegetation will be difficult because of low precipi- 
tation. Coal ranges from subbituminous to bituminous and beds 
average 6.3 feet in thickness. 


33143 (PB—82-149022) Ojo Encino study area: resource 
and potential reclamation evaluation. Final report 1978-81. 
Griese, D. (Bureau of Reclamation, Amarillo, TX (USA). 
Southwest Region). Nov 1981. 344p. NTIS, PC A15/MF 
AOl. 


The report provides information on reclamation potential 
(and on coal resources) of 4,120-acre study area (SA) should coal 
development occur. The SA is located in McKinley County, New 
Mexico. The restoration of existing levels of vegetation is recom- 
mended. Forty-two percent of surface of the SA has a suitable 
planting media. Revegetation will be difficult because of low pre- 
cipitation. Coal ranges from subbituminous to bituminous and beds 
average 6.3 feet in thickness. Considering geochemical factors, bed- 
rock should not adversely affect ground water element concentra- 
tions. The SA has limited vegetative diversity. Hydrology or water 
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quality considerations may pose problems for mining or reclama- 
tion. 


$3144 (TVA/ONR/ARP—82/8) Analysis of sulfur diox- 
ide excess at Gallatin Station 1 on April 3-4, 1981. Wastrack, 
K.G. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Office of Natural Resources). Dec 1981. 32p. NTIS, 
PC A03/MF AO1. Order Number DE82901920. 

On April 3-4, 1981, sulfur dioxide (SOz) levels in excess of 
the primary National Ambient Air Quality Standard (NAAQS) 
were measured at monitoring station 1 near Gallatin Steam Plant. 
SO, concentrations exceeding the 24-hour primary standard of 0.14 
parts per million (ppM) were measured for the 24-hour period 
ending at 1500 CST on April 4, 1981 (0.15 ppM). There have been 
no other nonoverlapping excesses at this station thus far during 
1981. Therefore, this excess does not represent a violation of the 
primary stendard. This report examines the physical and environ- 
mental circumstances associated with the April incident, documents 
these circumstances as completely as practical, and determines the 
sources in the vicinity of station 1 that were contributors to the in- 
cident. Data bases used during this investigation included: TVA 
meteorological and air quality data from the Gallatin Steam Plant 
monitoring network, National Weather Service (NWS) data, topo- 
graphic maps, source emission data (obtained from the State of 
Tennessee), and Gallatin Steam Plant operational data. This report 
presents and evaluates all available data and information related to 
the April 3-4 measurements. 


33145 1981 symposium on surface-mining hydrology, se- 
dimentology, and reclamation. Graves, D.H. (ed.). Lexing- 
ton, KY; University of Kentucky (1981). 570p. (UKY-BU— 
126; CONF-811235—). OES Publications, Coll. of Engi- 
neering, Univ. of Kentucky, Lexington, KY 40506. 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Papers presented at the symposium are included in this 
volume. Discussions are presented under the following headings: 
reclamation; special applications; hydrology; sewage sludge applica- 
tion; sedimentology; and wildlife and recreation. The proceedings 
contains 80 papers, 74 of which are abstracted separately for inclu- 
sion in the Energy Data Base. (DMC) 


33146 Survival and growth of oaks and Virginia pine 
three years after direct seeding on mine spoils. Wittwer, 
R.F.; nter, S.B.; Graves, D.H. (Univ. of Kentucky, 
—— . pp 1-4 of 1981 symposium on surface-mining 
hydrology, sedimentology, and reclamation. Graves, D.H. 
(ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Growth and survival of northern red oak, pin oak, chestnuk 
oak, and Virginia pine seedlings established by spot-seeding meth- 
ods on surface mine spoil were evaluated for three growing sea- 
sons. Seeds were planted in spots and covered with spoil to a depth 
approximating their diameter. Site amelioration treatments evaluat- 
ed for their effect on growth and survival were: 2.5 cm (250 m*/ha) 
of bark mulch covering the seed spots, fertilizer tablets placed adja- 
cent to each seed spot at the time of seeding, and a combined 
mulch and fertilizer treatment. The combined treatment significant- 
ly increased the percentage of seed spots with a surviving seedling 
at the end of three growing seasons (16 vs 38%). Northern red oak 
(41%) and pin oak (27%) had the highest survival after three years. 
The combined treatment increased total height, averaged over all 
species, by 74% (19 vs 33 cm). Pin oak grew the tallest, averaging 
47 cm for the fertilizer treatment and 30 cm in the untreated con- 
trol. 


33147 Planning integrated mining and reclamation oper- 
ations in area strip coal mines. Chugh, Y.P.; Barua, S.L. 
(Southern Illinois University, Carbondale). pp 5-11 of 1981 
symposium on surface-mining hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The paper discusses a methodology for planning an integrat- 
ed mining and reclamation operation in area strip coal mines. The 
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methodology utilizes a simple mathematical model for dozer pro- 
duction and the Open-Pit Material Handling Simulator for scraper 
production. Elemental cycle times, based on time studies on recla- 
mation operations at several mines, were used to develop these 
models. Dozers operate 12 months in a year while scrapers operate 
only 8 to 9 months in a year. The results indicate that such an inte- 
grated mining and reclamation operation has the potential of reduc- 
ing reclamation costs 20 to 30% from those incurred today. 


33148 Legume inoculation following seedling establish- 
ment in mine soils. Sundstrom, F. (Louisiana State Univ., 
Baton Rouge); Morse, R. pp 13-19 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
se” D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The objective of this study was to assess the effects of delay- 
ing application of legume inoculum and/or nitrogen fertilizer on Na 
fixation and nodule growth in minesoil. Snap bean (Phaseolus vul- 
garis L.) was sown in minesoil-filled pots placed in growth cham- 
bers and in the field. Fertilizer (NH,NOs) treatments of 0, 25, 50, 
and 100 kg N/ha were applied at 21 days or at planting. Inoculated 
treatments were treated with a peat culture of several strains of 
Rhizobium phaseoli at 21 days or at planting. Plant and nodule 
growth were determined at harvest, 49 days. Nitrogenase activity, 
as determined by the reduction of acetylene (C,He) to ethylene 
(C,H), was measured at 7, 21, 35, and 49 days in growth chamber 
treatments and at 49 days in field treatments. The highest amount 
of nodule mass and Nz fixed occurred at 25 kg N/ha. An inorganic 
supply of 25 kg N/ha was sufficient to develop initial vigorous 
legume growth, but after 21 days apparently the soil N level was 
nearly exhausted. Consequently, inoculation with rhizobia at this 
time stimulated nitrogenase activity more than the conventional 
method of inoculating at seeding. This enhanced Na fixation is at- 
tributed to the nearly abiotic condition of the minesoil used, which 
offered little indigenous rhizobial competition or microbial antago- 
nism. It is assumed that the delayed-inoculated plants did not com- 
pete with nodulating bacteria for photosynthates during early stages 
of plant growth and therefore were more vigorous and capable of 
supporting subsequent nodulation and Nz fixation than plants inocu- 
lated at seeding. 


33149 Response of seeded species to temporary irrigation 
and seeding date. Young, S.A. (Montana State Univ., Boze- 
man); DePuit, E.J. pp 21-29 of 1981 symposium on surface- 
mining hydrology, sedimentology, and reclamation. Graves, 
D.H. (ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Seedling establishment in the arid to semiarid regions of the 
Western United States is highly dependent on predominant local 
precipitation patterns. A study was begun in the spring of 1979 to 
demonstrate the effects of one, two and three months of temporary 
irrigation on establishment of a seed mixture planted in either 
spring or summer. Initial density counts revealed that perennial 
cool season grasses increased in irrigated spring seeded plots while 
native legumes decreased. Increases in perennial grass seedlings 
emerged sooner than any other vegetative type. In 1979 spring 
seeded plots were comprised chiefly of native legumes and peren- 
nial cool season grasses. Summer seeded plots were dominated by 
perennial and annual grasses. Weeds did not contribute significantly 
to biomass or cover of any plot. Herbage production by non-irrigat- 
ed plots was minimal. By 1980 weedy species had invaded the non- 
irrigated plots and the summer seeded plot irrigated one month. 
Cool season perennial grasses dominated all other irrigated plots. 
After one year perennial grasses were also evident in summer 
seeded plots irrigated two and three months. Annual grasses in 
these plots declined substantially. Increased duration of irrigation 
progressively reduced levels of nitrogen in the upper six inches of 
soil. Amount and distribution of root biomass was not affected by 
duration of irrigation or seeding date. 
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33150 Effect of salinity and SAR on the sodic hazard of 
overburden materials. Jurinak, J.J.; Amrhein, C.; Wagenet, 

R.J. (Utah State Univ., Logan). pp 31-38 of 1981 sympo- 
sium on surface-minin; "hydrology, sedimentology, and rec- 
lamation. Graves, D.H. (ed.). Lexington, KY; niversity of 
Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Knowledge of ‘the jum adsorption ratio (SAR) allows the 
estimate of the sodic hazard of soil by the equation: ESR = k/sub 
g/' SAR, where ESR = the exchangeable sodium ratio an k/sub 
g/' = the modified Gapon’s selectivity coefficient. Because of the 
importance of this equation in determining reclamation strategy, the 
effect of electrolyte concentration and SAR on the value of the 
ESR and k/sub g/’ was studied. Two sodic (surface and deep) 
overburden materials from Spring Creek Mine, Decker, Montana 
and Yolo loam soil from the Central Valley of California each were 
equilibrated with electrolyte solutions ranging in concentration 
from 10 to 500 meg/liter with the SAR varying from 5 to 80 
(mmoles/liter) /sup 1/2/. The surface overburden and Yolo loam 
soil both exhibited a linear relationship between ESR-SAR over the 
total electrolyte and SAR range studied. The k/sub g/’ values were 
.0087 and .0097 (mmole/liter)/sup -1/2/ for the surface overburden 
and Yolo loam, respectively. In constract, the k/sup g/’ for the 
deep overburden decreased with increasing electrolyte concentra- 
tion at any given SAR. The values for k/sub g/’ varied from about 
.013 to .006 (mmole/liter)/sup -1/2/. In all cases studied the value 
of k/sub g/’ was less than the generally accepted value of .015 
(mmole/liter)/sup -1/2/. 


33151 Final highwall reduction planning to reduce recla- 
mation costs for modified area mining. Mancuso, M. (Mi- 
chael Mancuso and Associates, Harrisburg, PA). pp 65-69 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Enactment of various state and federal surface mining regu- 
lations has inspired numerous reseach and development projects fo- 
cusing on reclamation. These types of projects are needed to stimu- 
late the coal industry and make it competitive with other energy 
sources; however, making what is available now work for the coal 
industry will be the key to short term acceptance of this energy 
source and will enable assurance of its long term success. In order 
to best utilize existing equipment and methods, proper planning is a 
must. This paper focuses on the area of final highwall reclamation 
and how planning can result in reduced costs. 


33152 Rehabilitation of disturbed arid lands: long-range 
planning and the ~ of mycorrhizae in rehabilitation. Melan- 
son, M.A. (Ralph M. Parsons Co., Jeddah, Saudi Arabia); 
Carter, S.M. pp 79-87 of 1981 symposium on surface-mining 
hydrology, sedimentology, and reclamation. Graves, D.H. 
(ed.). Lexington, KY; University of Kentucky (1981). 
From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 
Long-range planning for rehabilitation of surface-mined 
lands is becoming increasingly important as coal and oil shale proj- 
ects are expanding. It is proposed that the coal industry develop a 
central research grants and data coordination organization for two 
major reasons. An important concern is the development of practi- 
cal solutions to rehabilitation problems through experimentation 
and research. Also, rehabilitation plans should be prepared at the 
earliest stage of project development to ensure proper implementa- 
tion after project completion. A summary of an original research 
project is presented as an example of research which could signifi- 
cantly contribute to rehabilitation technology. Mycorrhizal fungi 
are essential to plant growth and establishment, and have been rec- 
ognized as promoting plant establishment in many rehabilitation 
studies. A controlled study was conducted in which fungal inocu- 
lum was added to disturbed and undisturbed desert soil, collected 
along a power transmission line in the northern Mojave Desert. 
Ambrosia dumosa (burroweed) and Larrea tridentata (creosote 
bush) exhibited significantly greater growth rates, shoot dry 
weights, survival rates, and plant vigor when mycorrhizal inoculum 
was added to the soil. Both plants showed mycorrhizal infection 
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from roots collected in the field. Ceratoides lanata (winterfat) 
showed no mycorrhizal infection, and was excluded from further 
study. These results indicate that further research in this area could 
assist in successful rehabilitation plans. 


33153 Predi groundwater response to disturbance by 
mining: selected problems. McWhorter. D. B. (Colorado 
State Univ., Fort Collins). pp 89-95 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
(see D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Creation of a pit, ari « or heading that incises one or more 
water-bearing strata results in depression or drawdown of the pie- 
zometric surface and a corresponding flow of ground water to the 
opening. Prediction of the induced inflow and the extent of the de- 
pression is often required for a variety of purposes. This paper con- 
tains the development and example application of approximate 
closed-form formulas by which inflows and drawdowns can be esti- 
mated for several selected situations. Results are provided for com- 
puting inflow to an advancing initial cut and formulas are derived 
for the growth and extent of the depressed piezometric surface. 
Other problems analyzed include the effect of downdip extension of 
a mine initiated on a crop line and the advancement of a box cut 
parallel to an alluvial valley. Some sacrifice in rigorous and realistic 
description of the phenomena treated was required to permit the 
development of the relatively simple formulas that are provided. 
Nevertheless, effects of first order importance were retained and it 
is believed that the results provide useful engineering tools that are 
often compatible with the quantity and quality of hydrogeologic 
data available. 


33154 Hydraulic. considerations in the alteration and 
design of diversion channels in and around surface mined 
areas, Bhowmik, N.G. (Illinois State Water Survey, Cham- 
paign, IL). pp 97-104 of 1981 symposium on surface-minin 

ology, sedimentology, and reclamation. Graves, D. 
(ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Surface mining for natural resources is an accepted and 
widely used practice in our nation and the world. Many times, sur- 
face mining requires a major alteration of the surficial topographi- 
cal features of the land. This results in the complete change of the 
surface water courses or streams. Proper design of the changed 
stream course is needed to achieve the desired goal of having a 
stable and esthetically pleasing river. In the design of an alternate 
stream course, geometrical factors such as width, depth, cross-sec- 
tional area, shapes, gradient, bank slopes, radius of curvature and 
central angles of the bends; hydraulic factors such as velocity and 
water surface slope; physical factors such as gradation of the bed 
and bank materials, sequences of pools and riffles, and changes in 
particle size distribution from riffles to pools; and finally the plan- 
form characteristics of the altered stream including the sinuosity 
should be considered. A suggested methodology for the design of a 
stream course is presented. Guidelines are presented for estimating 
the various hydraulic, geometric, physical, and plan-form param- 
eters for the design of a diversion channel in and around a surface 
mined area. 


33155 Estimating the minimum acid load that can be ex- 
pected from a coal strip mine. Caruccio, F.T.; Geidel, G. 
(Univ. of South Carolina, Columbia). pp 117-122 of 1981 
symposium on surface-mining hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (198 1). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

A technique is presented for determining the minimum acid 
load that can be expected from a coal strip mine. Simulated weath- 
ering tests are used to assess the chemical weathering attributes of 
strata collected from cores of the overburden. Because of different 
reaction kinetics, the data from these tests are expressed in various 
ways - the inert samples are readily identified by low specific con- 
ductivities and ignored in the overall assessment, the acid produc- 
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ing samples are plotted as cumulative acidity per 100 grams versus 
times, whereas the alkaline samples are plotted as daily alkalinity 
per 100 grams. Thus for a given time period, the amount of acidity 
potentially produced by a particular sample can be obtained from 
the cumulative acid plots. By defining a unit column of overburden 
thickness and assuming that at least 1% of the rock physically de- 
composes to the size fraction used in the simulated weathering tests, 
a quantitative estimate of the minimum acid load produced by the 
rock sequence for various time periods can be made. Further, eval- 
uating the acid load in terms of the alkalinity available, provides an 
assessment of the potential of the sequenced rocks in the overbur- 
den of the mine to produce acid waters. Extrapolating the simulat- 
ed weathering test data of the rocks used in ‘e analyses to their 
areal distribution within a mine site (as identified from cores), pro- 
vides a quantitative assessment, at the minimum, of a proposed mine 
to produce acid mine drainage. 


Evaluation of laboratory-produced leachates used 
for environmental assessment of coal refuse. Schuller, R.M.; 
Krapac, I.G.; Griffin, R.A. (Illinois State Geological 
Survey, Champaign, IL). pp 123-128 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
Graves, D.H. (ed.). Lexington, KY; University of Kentucky 
(1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Aqueous extracts were produced in the laboratory from sam- 
ples of Illinois coal mining wastes taken from three coal refuse piles 
(gobs) and a slurry pond. Extracts were generated from each of the 
samples by five procedures: (1) the proposed American Society for 
Testing and Materials (ASTM) method, ASTM-A; (2) the proposed 
method, ASTM-B; (3) the US EPA proposed Extraction Procedure 
(EP); (4) a COr-saturated water technique; and (5) a long-term 
equilibration procedure. Results of chemical characterization of the 
extracts indicated that the amount of leachable constituents generat- 
ed for a particular material was directly dependent upon the extrac- 
tion procedure used. Comparison of laboratory-generated extracts 
with leachates collected in the field showed that concentrations of 
most constituents in the field samples were from 2 to 1000 times 
higher than those in the laboratory-generated extracts. It was con- 
cluded that these differences in concentrations occurred because the 
laboratory procedures did not duplicate the wetting-drying cycles 
and oxidation conditions responsible for the chemical composition 
of field leachates from coal refuse containing pyrite. 


Study of geologic factors influencing reclamation 
bearing 


of federal coal lands in northern Alabama. Weisen- 
fluh, G.A. (Univ. of Kentucky, Lexington); Ferm, J.C.; 
Bailey, A.; Despard, T.L.; Vogel, W.G. pp 151-156 of 1981 
symposium on surface-mining hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

An investigation of geochemical-mineralogical, fertilizer 
treatment and plant growth properties of rock types comprising po- 
tential overburden materials of surface minable coal seams in the 
federal lands in the Warrior coal field of Alabama was conducted 
in three parts. The first part described the geologic setting of the 
federal lands, located drilling sites that would provide representa- 
tive samples of rocks overlying the major coal seams and devel- 
oped a classification of rocks for the cores obtained from drilling. 
The second part included analyses to determine the geochemical 
and mineralogical attributes of these rocks, and greenhouse studies 
to determine their ability to support plant growth and to respond to 
fertilizer treatment. The third part was a statistical analysis of the 
results of the first and second parts. The objectives of this analysis 
were to show relationships between rock types, fertilizer treat- 
ments, and plant growth, between geochemical-mineralogical data 
and rock types, and between geochemical-mineralogical data and 
plant growth independent of rock type. The results of these studies 
show that (1) unlike many other surface mined regions, those in the 
northern Alabama area are not characterized by acid producing 
rocks. In fact the prevailing background is slightly alkaline, (2) 
among the fertilizer treatments tested, nitrogen-phosphorous yield- 
ed the best results. Nitrogen alone produces a slightly positive 
effect and potash has negligible or slightly negative effect and, (3) 
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rock materials most suited for revegetation are fine-grained smooth 
textured shales and rooted rocks regardless of grain size. Untreated 
they produced the best yield and responded more positively than 
other rocks to fertilizer treatment. Sandstones, pebbly sandstones 
and conglomerates provided the poorest revegetation properties 
and sandy shales showed intermediate characteristics. 


33158 Dressing a rock face for abandonment. St. Peter, 
A.L. (Andes Engineers International Inc., Tucson, AZ). pp 
167-170 of 1981 symposium on surface-mining hydrology, 
sedimentology, and reclamation. Graves, D.H. (ed.). Lex- 
ington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Reduction of the final slope of an abandoned rock face from 
verticality to a safe and acceptable angle without large manpower 
and equipment needs is accomplished as follows: approximately 
horizontal entry tunnels are driven into the rock face at selected in- 
tervals and to various depths. From these entries cross-cut tunnels 
are driven left and right parallel to the outer rock face. If required 
by the height of the face or other considerations, the cross-cuts can 
be supplemented by explosives holes drilled from the surface, or 
multiple cross-cuts can be drilled off the entry tunnels, or a cross- 
cut can be driven at a higher elevation and deeper into the face 
than the primary sets of tunnels. All of the cross-cuts and drill 
holes are loaded withe explosives and shot. The final angle of 
repose is the result of explosively moving the newly fragmented 
rock out onto the pit floor, and its slope is determined by explo- 
sives placements and load factors resulting in controlled throw of 
th blasted material. 


33159 Runoff and erosion predictions using a surface 
mine digital terrain model. Eli, R.N.; Paulin, M.J. (West Vir- 
ginia Univ., Morgantown). pp 201-210 of 1981 symposium 
on surface-mining hydrology, sedimentology, and reclama- 
tion. Graves, D.H. (ed.). Lexington, KY; University of Ken- 
tucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The sediment production from surface mine sites is known to 
be highly variable throughout the mining operation, up to reclama- 
tion and restoration of vegetative cover. The most obvious variable 
to the observer is the drastic transformation of the local topogra- 
phy. This is a continuous by-product of the removal and temporary 
storage of overburden, mining the coal, construction of haul roads, 
and returning to contour during restoration. The quantity of sedi- 
ment removed during storm events is a function of the intensity and 
duration of rainfall (meteorology) and the multitude of factors asso- 
ciated with the land surface (soils, slopes, cover and etc.). Obvious- 
ly, the latter characteristics are highly variable over the mine site at 
any point in time, and also vary with time. A surface mine digital 
terrain model is used to capture these spatial and temporial vari- 
ation during a surface mining operation such that the influence of 
these changes on the hydrologic response and sediment production 
characteristics of the entire watershed can be predicted. The digital 
terrain model permits a high resolution representation of both the 
surface topography and soil characteristics by use of triangulated 
finite elements to which any desired attribute can be assigned. 


33160 Abandoned mine land reclamation in eastern Ken- 
tucky: case studies. Nesbitt, P.D.; Richie, E.L.; McGraner, 
J.L. (Nesbitt Engineering, Inc., Lexington, KY). pp 211-225 
of 1981 symposium on surface-mining hydrology, sedimen- 
tology, and reclamation. Graves, D.H. (ed.). Lexington, 
KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Public Law 95-87 has provisions to reclaim the land that was 
mined prior to the passage of this act. There are several agencies 
that administer these abandoned mine land reclamation lands. This 
paper will present case studies on projects that were funded by the 
Office of Surface Mining’s Abandoned Mine Land Section. The 
paper will illustrate the types and magnitude of the problems, both 
on the emergency project and the investigative study project. Pro- 
ject types looked at will include burning refuse piles, hazardous im- 
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poundments, and land slides. Design assumptions will be explained 
and slides of the construction sequence shown. 


33161 Computer analysis of groundwater and surface 
water, a program to analyze the data. Forster, K. (Paramont 
Mining Corp., Wise, VA); Lawson, A. pp 235-240 of 1981 
symposium on —— hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The requirement for six months data to be submitted in the 
permanent program package does not create a problem for handling 
and storing the data necessary for the permit. Monitoring will con- 
tinue beyond the six month period and continue after the mining is 
complete. It then becomes necessary to store, correlate and under- 
stand the data that is being collected by the company to detect any 
changes in the quality and quantity of the water. A program devel- 
oped to aid the operator in just this task will allow the user to enter 
the data and have it processed to serve the regulations to determine 
probable hydrologic consequences. Data may be assembled to show 
the increase or decrease in heavy metals, flow, ph or any other pa- 
rameters which the operator wishes to analyze. This analysis is 
done by a range of dates according to the sitethe operator chooses. 
With this program a small computer will allow the analysis to be 
typed in at the lab and the operator will have a report generated 
when it is needed and speed up the sorting of data. 


33162 Cumulative hydrologic impact and unsuitability 
designation. O'Connor, J.T.; Peebles, R. (Office of Surface 
Mining Reclamation and Enforcement, Washington, DC). 
pp 241-245 of 1981 symposium on surface-mining hydrol- 
ogy, sedimentology, and reclamation. Graves, D.H. (ed.). 
Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The Surface Mining Control and Reclamation Act of 1977 
(SMCRA) requires that the cumulative impacts on the hydrologic 
balance of an area of surface coal mining operations be assessed by 
the regulatory authority. The SMCRA also contains a provision for 
designation of lands as unsuitable for surface coal mining if such 
operation adversely affect renewable resource lands. The Office of 
Surface Mining has received a petition that raises the question of 
designating land as unsuitable on the basis of cumulative hydrologic 
impact. The petition raises two issues. Hydrologic impact assess- 
ment is resource-protective whereas unsuitability is area-specific. 
The merging of these concerns is discussed and two cases are ex- 
amined: (1) any mining in the area will cause an impact that, when 
added to existing or anticipated impacts, results in a cumulative 
impact that is unacceptable or (2) cumulative impacts of all (but not 
any) anticipated mining in the area may exceed an allowable thresh- 
old. The second issue is the use of modeling techniques. An anal- 
ogy is drawn with air quality modeling vis-a-vis the implementation 
of the Clean Air act. Inferences are drawn as to the level of detail, 
sophistication, and procedural factors necessary to use water qual- 
ity modeling techniques in unsuitability designation. It is concluded 
that, in the general case, cumulative hydrologic impacts are more 
appropriately considered at the tie of mine plan approval, where 
site specific data are provided by the operator rather than during 
the unsuitability designation process. 


33163 Possible treatments as alternatives to topsoil re- 
placement on surface mine sites. Alderdice, L.; Howard, 
R.L.; Graves, D.H. (Univ. of Kentucky, Lexington). pp 
251-255 of 1981 symposium on surface-mining hydrology, 
sedimentology, and reclamation. Graves, D.H. (ed.). Lex- 
ington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Thirteen treatments replicated five times were installed to 
evaluate vegetative response on surface mined land in eastern Ken- 
tucky. These treatments included four thicknesses of topsoil over 
the spoil (2, 3, 6, and 9”); 20 and 40 yd*/acre hardwood bark incor- 
porated into the spoil; 45 yd*/acre of hardwood bark mulch; 40 
yd*/acre of bark-chicken manure mixed; 40 yd*/acre of bark-munic- 
ipal sewage sludge mixture, both incorporated; 1500 lb/acre of pel- 
letized leaves, incorporated; 750 and 1500 lb/acre of wood fiber 
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mulch; and a control. All treatments were seeded with a standard 
grass-legume mixture normally used by the mining company and 
were fertilized with a constant rate of 400 Ib/acre 16-32-8 fertilizer. 
After the first growing season, plots treated with bark and bark- 
waste mixtures showed a substantially higher vegetative cover than 
plots which received topsoil, wood fiber mulch, or no treatment. 
The percentage of cover by legumes was higher in plots treated 
with bark-chicken manure, bark-sewage sludge, and pelletized 
leaves. At the beginning of the second growing season, the range of 
legume cover was from 8% in the plots receiving 9” of topsoil to 
46% in the bark-sewage sludge treatments. The bark-chicken 
manure, incorporated 40 yd*/acre bark, and 1500 lb/acre pelletized 
leaf treatments showed a greater percentage of total cover than did 
the topsoil, wood fiber mulch, or control plots after two growing 
seasons. 


33164 Comparison of broadcast seeding and spot seeding 
of black locust on Eastern Kentucky mine soil, Carpenter, 
S.B. (Oklahoma State Univ., Stillwater); Wittwer, R.F.; 
Graves, D.H.; Daniels, R.E. pp 257-260 of 1981 symposium 
on surface-mining hydrology, sedimentology, and reclama- 
tion. Graves, D.H. (ed.). Lexington, KY; University of Ken- 
tucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

An 8-acre direct seeding study was established on lands of 
the Addington Brothers Mining Company near Paintsville, Ken- 
tucky to compare broadcast and spot seeding methods of establish- 
ing black locust on surface mine spoil. This tree has little commer- 
cial value but has excellent potential as an alternative fuel resource 
because of its high heat equivalent. The experiment included test 
plots on both north and south slopes. Broadcast treatments included 
seeding rates of 1, 2 1/2, 5, 7 1/2, and 10 lbs/acre and spot seeding 
was accomplished with a Panama seeder by placing seeds beneath 
the surface at spacings of 3 x 3, 4.x 4,5 x 5, 6 x 6, and 9 x 9 feet. 
After one year survival was highest on the more mesic north slope 
but seedling height was greater on the warmer south facing slope. 
Spot seeding resulted in greater number of surviving seedlings per 
unit of sown seed and greater seedling height. 


33165 Rooting characteristics of grasses on topsoiled sur- 
face mines. Davidson, W.H. (US Forest Service, Princeton, 
WV). pp 267-270 of 1981 symposium on surface-mining hy- 
drology, sedimentology, and reclamation. Graves, D.H. 
(ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The effectiveness of topsoiling as a reclamation practice to 
enhance the establishment of therbaceous plants on surface mines 
were evaluated. Ground cover and root penetration were examined 
at 390 random sample points located on five sites in he bituminous 
region of Pennsylvania. Reclamation treatments for each site were 
documented. Topsoil depth was measured at each point and soil 
samples were collected for chemical analysis. The data showed that 
root growth for all species examined was primarily in the top two- 
thirds of the topsoil. On four of the sites, penetration into the mine- 
soil was in the form of single, unbranched roots. On the fifth site 
there was strong penetration into the minesoil at 68 of the 100 
sample points. Soil chemical characteristics of the sites showed con- 
siderable variation between sites. 


33166 Differential performance of trees planted on re- 
claimed surface mined land. Kolar, C.A.; Ashby, W.C.; 
Philo, G.R. (Southern Illinois Univ., Carbondale). pp 271- 
278 of 1981 symposium on surface-mining hydrology, sedi- 
mentology, and reclamation. Graves, D.H. (ed.). Lexington, 
KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

In 1978 a five year research project was initiated on surface- 
mined land in southeastern Illinois to evaluate the effects of several 
reclamation practices on tree survival and growth. In addition, 
comparable plantings were made on nearby unmined land. Experi- 
mental plots have been established each spring and fall since 1978 
and have included over 29 tree species. Data collection on trees 
performance has included survival during the first growing season 
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and survival and growth (height and stem diameter at ground level) 
determinations after the third growing season. First year survival 
results have varied between species, sites, planting seasons, and 
years. In general survival has been best on the unmined site, fol- 
lowed by the ungraded site, and poorest on the sites graded level 
and graded level with replaced surface material. Growth data from 
the first set of planting has documented differences in height and 
stem diameter between sites. For most species growth of the trees 
after three seasons was approximately the same on the graded and 
the unmined site (mean height range 12-103 cm, mean diameter 
range 3-17 mm), and nearly twice as much on the ungraded site 
(mean height range 22-168 cm, mean diameter range 4-25 mm). 
Supplemental plantings used for root growth analyses have shown 
a similar relationship between sites for below-ground growth as 
well. These preliminary findings indicate that extensive spoil han- 
dling and site preparation adversely affect tree growth. 


33167 Variation in physical properties of overburden pro- 
duced by preparation of the materials, Munshower, F.F. 
ontana State Univ., Bozeman); Neuman, D.R.; Fisher, 
.E. Jr. pp 279-282 of 1981 symposium on surface-mining 
hydrology, sedimentology, and reclamation. Graves, D.H. 
(ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Three unique overburden samples were collected from strip 
mine sites on the Northern Great Plains. The materials were pre- 
pared for standard analyses of some of their chemical and physical 
properties, i.e. pH, conductivity, cation exchange capacity, and ex- 
tractable zinc, copper and sodium. The analytical techniques used 
to determine these overburden parameters are specified in various 
state and federal regulatory publications. In particular, the methods 
used in this study were those described by the state of Montana. 
Unfortunately, overburden sample preparation and handling are not 
as clearly defined in the government regulations as the analytical 
techniques. Most publications do not even state that the material to 
be analyzed must be able to pass a specified screen size. Three 
overburden materials were prepared by different methods which in- 
cluded pulverizing and grinding. Both 2 mm and 0.25 mm screen 
sizes were used to sieve the samples. The analyses of the different 
aliquots indicated that both physical and chemical properties of 
overburden are influenced by sample preparation. To insure uni- 
formity and consistency of reported analyses regulatory agencies 
need to clarify soil and overburden handling techniques as well as 
analytical procedures. 


33168 Pennsylvania program for using municipal sludge 
for mine land reclamation. Sopper, W.E. (Pennsylvania State 
Univ., University Park); Kerr, S.N.; Seaker, E.M.; Pounds, 
W.F.; Murray, D.T. pp 283-290 of 1981 symposium on sur- 
face-mining hydrology, sedimentology, and reclamation. 
sen. D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The problem of disposing of increasing amounts of municipal 
sludge by cities and the problem of reclamation of strip mined land 
may both be alleviated by using the sludge for revegetation. Thou- 
sands of hectares in Pennsylvania have been disturbed by coal 
mining and either abandoned or inadequately reclaimed. Beginning 
in 1977, five 4-hectare demonstration projects using municipal 
sludge to revegetate barren mined land were conducted throughout 
Pennsylvania. Extensive monitoring and sampling were conducted 
at each site to determine the effects of sludge application on the 
soil, groundwater, and vegetation. Data indicated that stabilized 
municipal sludges, if properly applied, can be used to revegetate 
mined lands in an environmentally safe manner. Results from the 
demonstrations were used by the Department of Environmental Re- 
sources to formulate state guidelines and regulations for the appli- 
cation of municipal sludge on strip mined land, and to develop a 
monitoring program for large-scale practical applications of sludge. 
Full-scale operations have been underway since 1979 and at the 
present time approximately 60,000 metric tons of sludge from the 
City of Philadelphia are being used to revegetate approximately 405 
hectares of mined land annually. 
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33169 Trees respond to sewage sludges in reforestation of 
acid spoil. Schaeide, K.R.; Wittwer, R.F.; ter, S.B. 
(Univ. ¢ of Kentucky, Lexington). pp 291-296 of O81 3 sympo- 
sium on surface- hydrology, sedimentology, and rec- 
lamation. Graves, D.H. (ed.). Lexington, KY; niversity of 
Kentucky (1981). 
From Symposium on surface mining hydrology, sedimento- 

logy, = reclamation; Lexington, KY, USA (7 Dec 1981). 

ae Low and high metal sewage sludges dhe tested for nutrient 
and heavy metal effects on early growth of five species of trees. 
Seedlings (1-0) of European alder (Alnus glutinosa L.), black locust 
(Robinia pseudoacacia L.), cottonwood (Populus deltoides Bartr. ex 
Marsh.), and loblolly pine (Pinus taeda L.) and acorns of northern 
red oak (Quercus rubra L.) were planted in the spring of 1980. 
Replicate plots established with each of four different sewage 
sludge and two chemical fertilizer treatments were planted with 36 
trees or acorns of each species on a 1m x 1m spacing, giving a 5 x 6 
x 3 split block design. Sludge additions for both high and low metal 
sludge were equalized to give either 100 or 200 kg/ha of soluble N. 
One fertilizer treatment gave 100 kg/ha of soluble N as 18-46-0 and 
the other gave 700 kg/ha total N in a special slow-release complete 
fertilizer. Measured first-year responses reported include survival, 
growth, and vigor. Leaf samples of all species except oak were col- 
lected and analyzed for tissue concentrations of heavy metals and 
nutrients. Survival increases due to sludge vs fertilizer additions 
were found for all species. Vigor and growth increases were found 
for all species except cottonwood and pine under treatment with 
the high metal sludge. Cottonwood and loblolly pine showed in- 
creases in vigor with this treatment. Leaf analysis revealed signifi- 
cant treatment differences in foliar N for all species tested except 
black locust. Metal toxicity was not apparent from sludge treat- 
ments. The favorable responses of trees may be due to effects of 
sludges in mediating the impact of poor site conditions and low 
rainfall. 


33170 Heavy metal concentrations in three-year old trees 
grown on sludge-amended surface mine poil. Morin, M.D. (Il- 
linois Dept. of Conservation, oo pp 297-306 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves. D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Anaerobically digested sewage sludge from the Metropolitan 
Sanitary District of Greater Chicago was applied to an abandoned 
surface mined tract in southern Illinois known as the Palzo site. 
Target application rates varied from 400 to 1000 metric tons per 
hectare. Third year leaf, stem and root tissue of silver maple (Acer 
saccharinum L.) green ash (Fraxinus pennsylvanica Marsh.), Virgin- 
ia pine (Pinus virginiana Mill.) river birch (Betula nigra L.), and 
eastern cottonwood (Populus deltoides Bartr. var. deltoides) were 
analyzed for concentrations of cadmium, copper, iron, manganese, 
nickel and zinc in ug/g. General component part concentrations 
(ug/g dry weight) for third year samples indicated that roots and 
foliage have consistently higher metal contents than stems, but the 
overall trend indicates concentrations in third year tissues are lower 
than first year tissues. 


33171 Physical and chemical properties of coal refuse as 
affected by deep incorporation of sewage sludge and/or lime- 
stone. Joost, R.E.; Jones, J.H.; Olsen , F.J. pp 307-312 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

High acidity and droughtiness associated with coarse coal 
refuse make gob disposal sites difficult to revegetate. This study 
was conducted to determine the effects of applying various rates of 
sewage sludge and/or limestone at two depths on the physical and 
chemical properties of coal refuse. A gob disposal site located at 
Peabody Coal Company's Will Scarlet Mine in Williamson Co., Illi- 
nois was amended to 30 cm depth with dry sewage sludge at 225 
and 450 metric tons/ha and 60 cm depth with sewage sludge at 450 
and 900 metric tons/ha. Limestone was incorporated into the coal 
refuse at 45 and 90 metric tons/ha to 30 cm depth and at 90 and 
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180 metric tons/ha to 60 cm depth. Mixtures of sewage sludge at 
225 and 450 metric tons/ha with 45 metric tons limestone/ha were 
incorporated to 60 cm depth. Textural analyses of the coal refuse 
showed that all treatments were characterized as sandy loams. In- 
creases of sewage sludge resulted in decreases in bulk density of the 
gob. Retention of water at 1/3 bar and 15 bars tension by the coal 
refuse was greater by additions of sewage sludge; however, there 
were no real differences in available water among treatments. The 
pH of the coal refuse increased from 2.6 to near 5.0 with either 
sludge, limestone or limestone/sludge mixture at the highest rates. 
Deep incorporation of sewage sludge and limestone improved the 
chemical and physical properties of the coal refuse sufficiently to 
establish good stands of tall fescue Festuca arundinacea Schreb., 
redtop Agrostis alba L. and reed canarygrass Phalaris arundinacea 
L. 


33172 Utilization of municipal sludge for woody biomass 
production on mined land. Kerr, S.N.; Sopper, W.E. (Penn- 
sylvania State Univ., University Park). pp 313-317 of 1981 
symposium on surface-minin hydrology, oo RY, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; 
versity of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, — reclamation; Lege, KY, USA (7 Dec 1981). 

The feasibility of lishing forest energy plantations and 
increasing woody biomass production by utilizing municipal sludges 
on mined land was investigated. Municipal sludge was used for the 
reclamation and reforestation of mined land in both the anthracite 
and bituminous regions of Pennsylvania. One demonstration was 
initiated in 1974 in Scranton, Pennsylvania on an anthracite coal 
refuse bank. Sludge application rates were 0, 40, 75, and 150 dry 
metric tons per hectare. Ten species of trees were planted. The sur- 
vival and growth responses were evaluated at the end of each 
growing season. After five years, the production of woody biomass 
in hybrid poplars increased more than tenfold with the single appli- 
cation of sludge. Energy plantations were established on bituminous 
coal mined lands to evaluate the growth and development of 
hybrid poplar cuttings planted at densities of 0.09, 0.19, and 0.37 m? 
of growing space per tree. Lime and 134 metric tons per hectare of 
municipal sludge were the only amendments added to the barren 
mined land. Survival and growth responses were evaluated at the 
end of each growing season. The single application of sludge sig- 
nificantly increased survival, diameter, and total height growth at 
all three spacings. 


33173 Simulation of infiltration in a sewage sludge 
amended mine soil. Younos, T.M.; Smolen, M.D. (Virginia 
Polytechnica Inst. and State Univ., Blacksburg). pp 319-324 
of 1981 symposium on surface-mining greg! be sedimen- 
tology, and reclamation. Graves, D.H. (ed.). Lexington, 
KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and ee Se Lexington, KY, USA (7 Dec 1981). 

Ao tration model was validated using pa- 
rameter are aan in the laboratory. THe model was then 
used to simulate the infiltration process in mine soil and to examine 
the effect of incorporating sewage sludge as a soil amendment. Sim- 
ulation results indicated a significant increase in cumulative infiltra- 
tion and a more rapid advance of the wetting front in sludge 
amended mine soil as compared with unamended mine soil. 


33174 Field evaluation of a bactericidal treatment to con- 
trol acid drainage. Kleinmann, R.L.P.; Erickson, P.M. 
(Bureau of Mines, Pittsburgh, PA). pp 325-329 of 1981 sym- 
posium on surface-mining hydrology, sedimentology, and 
reclamation. Graves, D.H. (ed.). Lexington, KY; University 
of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and a on Lexington, KY, USA (7 Dec 1981). 

US Bureau of Mines has demonstrated that inhibition of 
an saganuenas bacterium, Thiobacillus ferrooxidans, slows the 
rate of pyrite oxidation and thereby reduces acidity in mine drain- 
age from surface mines and coal refuse piles. Long-term inhibition 
is accomplished at low cost by controlled release of sodium lauryl 
sulfate (SLS), an anionic surfactant, from rubber pellets. In addi- 
tion, surfactant solution is applied so as to treat each acre-foot of 
pyritic material with the equivalent of 7 pounds of dry surfactant. 
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To accomplish this, excess surfactant must be provided to saturate 
the adsorption capacity of the material. The surfactant solution re- 
duces subsequent adsorption of the slowly released SLS and also 
provides a rapid reduction in the population of T. ferrooxidans. Re- 
sults of laboratory studies are being utilized to optimize both phases 
of the treatment procedure. During the past year, field tests have 
been conducted at inactive, acid-producing surface mines and coal 
refuse piles at sites in Ohio, Pennsylvania, and West Virginia. It can 
alrady be stated that the effectiveness of the technique requires 
good infiltration of rainfall. Percolation tests at a partially re- 
claimed site in West Virginia indicate that overburden which has 
been compacted may be too impermeable for the surfactant to infil- 
trate to the pyritic material. In contrast, 50 and 95% reductions in 
acidity have been observed in previous small-scale tests at more 
permeable sites. Field tests at active surface mines and waste piles 
are planned for later this year. 


33175 Geochemistry of drainage from a coal refuse pile, 
Pyramid Mine, Perry County, Illinois, Gruner, D.B.; Hood, 
W.C. (Southern Illinois Univ., acy pp 355-357 of 
1981 symposium on gy ogy, sedimento- 
logy, and reclamation. Graves, D ta) Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Samples of acid mine drainage were collected over a one 
year period from a coal mine refuse dump in Perry County, Illinois. 
Chemical analysis of the samples and correlation with seasonal fluc- 
tuations in temperature and precipitation shows precipiation to be 
the most important factor in determining the concentration for most 
ions. Concentrations for other ions are found to be controlled by 
temperature or pH. In addition, some ions were found to be signifi- 
cantly related to both temperature and precipitation or temperature 
and pH in a multivariate statistical model. Acid mine drainage from 
the pile is viewed as being the result of primary, secondary, and 
tertiary reactions. The primary reaction is the oxidation of pyrite 
and generation of sulfuric acid and ferrous sulfate. Secondary reac- 
tions are the dissolution of minerals such as the clays. Tertiary reac- 
tions are neutralization reactions such as the reaction of the sulfuric 
acid with limestone. Inter-ionic correlations were found to be more 
numerous in the groups where primary and secondary reactions 
were taking place, and less numerous in the areas of secondary and 
tertiary reactions. Many overall relationships were foud between 
primary reaction products, secondary reaction products, and terti- 
ary reaction products. In general, most relationships between ions 
are a reflection of the original proportionalities in parent minerals 
which, upon oxidative weathering, release the ions to solution. 


33176 Detrital processes controlling the accumulation of 
forest floor litter on black locust revegetated surface mines in 
north central West Virginia. Bartuska, A.M.; Lang, G.E. 
(West Virginia Univ., Morgantown). pp 359-365 of 1981 
symposium on surface-mining hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). : 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Black locust stands on reclaimed surface mines have accu- 
mulated a greater forest floor litter mass than nearby mixed hard- 
wood forests. A three year intensive study was initiated to examine 
the detrital processes (litter deposition and decomposition) control- 
ling differential litter accumulation. Two stands in north central 
West Virginia were compared, a black locust stand on a reclaimed 
surface mine and a nearby mixed hardwood forest not disturbed by 
mining. Mean annual leaf litter deposition in the black locust stand 
(2455 kg.ha~4.yr~') was significantly less than that in the mixed 
hardwood stand (3680 kg.ha~‘yr~*). A decomposition experiment 
using litter bags showed that black locust leaf litter decomposed 
36% more slowly than sugar maple leaves after 24 months. 
Through a mass balance analysis, the reduced rate of litter decom- 
position for black locust leaves more than compensates for the re- 
duced litter deposition and allows for a small yearly accumulation 
of litter in the forest floor, which over time would become signifi- 
cant. Black locust and sugar maple leaves each decomposed at ap- 
proximately the same rate in both stands. Factors controlling the 
rate of leaf litter decomposition were assessed by examining physi- 
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cal, biological and chemical parameters in both stands. Substrate 
chemistry and not stand effects (microclimate and decomposer or- 
ganisms populations) was found to be the factor controlling the dif- 
ferent rates of decomposition. Specifically, the high concentration 
of lignin (a recalcitrant carbon compound) in black locust leaf litter 
(24.8%) compared to sugar maple leaves (12.5%) inhibited micro- 
bial decomposition in the locust stand. 


$3177 Evaluation of natural revegetation of problem spoil 
banks. Lindsay, R.E.; Nawrot, J.R. (Southern Illinois Univ., 
Carbondale). pp 367-375 of 1981 symposium on surface- 
mining hydrology, sedimentology, and reclamation. Graves, 
D.H. (ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Approximately 11,000 acres of problem spoilbanks (pH less 
than 5.0, vegetation cover less than 25%, or both) have been identi- 
fied in Illinois. This study was designed to identify the degree and 
type of natural vegetation establishment on four previously identi- 
fied problem spoil areas, to characterize the physical and chemical 
parameters of the spoil material, and to determine the effects of 
aging and natural processes on vegetation establishment and succes- 
sional trends. Herbaceous ground cover ranged from 0 to 100% 
and averaged 33.7%. The total number of vascular plant species for 
all sites was 96, representing 40 families with the Compositae, Poa- 
ceae, Leguminosae, and Rosaceae the dominants. The four study 
areas were divided into two groups on the basis of overburden 
characteristics. The Western region experienced a 51% decrease in 
problem spoil over a 10-year period, while the Eastern region 
showed a 0.5% decrease during the same period. The greater net 
neutralization potential of the overburden in the Western region 
and the higher incidence of toxic and acid-producing materials in 
the overburden of the Eastern region account for the observed dif- 
ferences. Soils of the Western region had higher nutrient status and 
lower incidence of phytotoxicity and acidity when compared to the 
Eastern region. A spoil classification system was established using 
key factors (phytotoxicity, macronutrient availability, successional 
trend, and vegetational cover) to prioritize sites. This categorization 
will permit the reclamation of abandoned mined land to be focused 
on high priority problem sites while successinally advancing sites 
are allowed to revegetate naturally. 


33178 Relative effectiveness of some coal mine refuse re- 
vegetation techniques: leachate quality. Hiller, R.M. (Illinois 
Dept. of Mines and Minerals, Marion). pp 377-383 of 1981 
symposium on surface-mining hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The Surface Mining Control and Reclamation Act of 1977 
(P.L. 95-87) requires that coal mine wastes be adequately stabilized 
and revegetated after disposal. The federal permanent regulatory 
program requires covering with a minimum of four feet of the best 
available non-toxic and non-combustible material. The authors of 
the regulations indicated that this cover depth was necessary to 
prevent upward migration of toxic salts and to provide a barrier to 
prevent oxidation of acid-forming materials. The specific four feet 
minimum depth requirement was based upon a literature review 
and an examination of current state requirements. To evaluate 
direct liming and seeding as a reclamaation alternative for coarse 
refuse, a grass-legume experimental plot (1.7 acres) was established 
in September 1977 at the Monterey Coal Company No. 1 Mine, 
Carlinville, Illinois. Establishment techniques were based upon the 
evaluation of similar successful treatments previously established by 
the Illinois Department of Mines and Minerals. The relative effec- 
tiveness of direct liming and seeding was based on comparisons 
with soil covered and seeded and untreated areas. Several soil de- 
velopment and vegetational parameters were evaluated. Soil materi- 
al and leachate samples were collected and analyzed for the pres- 
ence of plant nutrients, potential phytotoxic elements, conductivity 
and pH. Soil macrofauna were collected and identified. Vegetation 
success was also evaluated. This report is limited to a discussion of 
leachate quality. 
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33179 Preliminary regional characterization of sediment 
yield for surface coal mines. Ferrandino, J. (Hittman Asso- 
ciates, Inc., Columbia, MD); Barfield, B.J. pp 395-400 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

“a This paper describes the results of - ba regional 
characterization of sediment yield for surface coal mines in the 
United States. The coal-producing fields of the United States were 
divided into six regions: (1) Southern Appalachia, (2) Northern Ap- 
palachia, (3) Midwest, (4) South Central, (5) North Rocky Moun- 
tain, and (6) West. A representative mine model was developed for 
each region ad two models, one a contour haulback, the other a 
mountaintop operation, were developed for the Southern Appala- 
chian region. The sediment yield data ranged from a value of 0.002 
acre-ft per acre for the Western region to 0.256 acre-ft pr acre for 
the Southern Appalachian region. These values were obtained using 
the SEDIMOT model, which is a simple distributed parameter ap- 
proach to watershed sedimentology. 


33180 Unique solution for containing sediment at the 
Bullitt Coal Preparation Plant. Atoulikian, R.G. (Havens 
and Emerson, Inc., Cleveland, OH); Krotz, R.W.; Stalzer, 
W.J.; Robinette, L. Jr. pp 401-408 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
Gee. D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The procedures that were used for alleviating sediment prob- 
lems at the Bullitt Preparation Plant complex in order to comply 
with new environmental regulations are discussed in this paper. 
The nature of this site required innovative thinking and integration 
of the many different state-of-the-art technologies available so that 
local watercourses could be protected. The project area is a large 
preparation plant concentrated on a small, flat site which is heavily 
congested with buildings, roadways, railroad tracks and other struc- 
tures. The presence of overhead conveyors, difficult to control 
process discharges and continual rail and truck traffic made sedi- 
ment containment procedures extxtremely difficult to implement. 
The environmental impacts of this site are magnified due to its lo- 
cation adjacent to a creek and a heavily used public highway. 
Through the use of this case study, which describes the unique so- 
lutions utilized to clean up this difficult site, environmental impacts 
can be minimized at other complex sites. 


33181 Hydrologic consequences, sediment control, and 
concurrent reclamation of dumped valley fills. Cowherd, 
D.C. (Bowser-Morner Testing Labs., Inc., Dayton, OH). pp 
409-415 of 1981 symposium on surface-mining hydrology, 
sedimentology, and reclamation. Graves, D.H. (ed.). Lex- 
ington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Dumped sound rock valley fills have been in use in the 
mining industry for many years. The Office of Surface Mining 
(OSM) has recognized the viability of this method by inclusion of a 
sound rock valley fill provision in its regulations. The strength of 
such fills is well documented in the literature, however, little docu- 
mentation relative to hydrologic consequences, sediment control, 
and reclamation of dumped rock valley fills currently exists in the 
literature. This paper presents the actual design of dumped rock 
valley fills to reduce the hydrologic consequences, sediment con- 
trol, and provide concurrent reclamation. This paper also details 
the techniques of designing dumped valley fills such that the hydro- 
logic, sediment, and reclamation consequences are minimized. 


33182 Comparison of sediment dam principle spillway 
systems. Nesbitt, P.D. (Nesbitt Engineering, Inc., Lexing- 
ton, KY); McGraner, J.L. pp 417-426 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
Goa” D.H. (ed.). Lexington, KY; University of Kentucky 
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From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The paper examines various configurations of multi-stage 
principal spillways for small coal mine sedimentation dams designed 
to conform to OSM guidelines. Case studies of existing structures 
will be analyzed by varying spillway geometries. The basic criteria 
for their comparison of alternatives will be the theoretical detention 
time of the inflow hydrograph. Trends will be noted on the impact 
of detention times on the total embankment height, with the ulti- 
mate goal of achieving minimal embankment sizes that provide ade- 
quate retention. 


33183 SEDIMOT II: a design hydrology and sedimento- 
logy model for surface mine lands. Wilson, B.N.; Barfield, 
B.J.; Warner, R.C.; Moore, I.D. (Univ. of Kentucky, Lex- 
ington). pp 427-434 of 1981 symposium on surface-mining 
hydrology, sedimentology, and reclamation. Graves, D.H. 
(ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

A design oriented computer model (SEDIMOT ID) is de- 
scribed that predicts the hydraulic and sediment response of surface 
mine lands. The user of this model divides the stripmine basin into 
subwatersheds of relatively uniform land use. A hydrograph, sedi- 
ment graph, and particle size distribution are determined for each 
subwatershed and routed to a sediment control structure. The hy- 
drographs and sediment graphs are then combined and routed 
through the structure to evaluate its trap efficiency. The user has 
the option of using either a pond, grass filter, check dam or null 
structure as a sediment control structure. The model is capable of 
evaluating alternatives in surface mining strategy and a combination 
of sediment control methods. Results from a representative water- 
shed are presented to illustrate the capabilities of the model. 


33184 Sediment ponds vs alternative sediment control 
technologies on surface mined lands of the semiarid west. 
Kearney, W.F. (Wyoming Dept. of Environmental Quality, 
Cheyenne, WY); Bergstrom, F.W. pp 439-442 of 1981 sym- 
posium on surface-mining hydrology, sedimentology, and 
reclamation. Graves, D.H. (ed.). Lexington, KY; University 
of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Sediment ponds are not always the most effective or desir- 
able sediment control technology in the semi-arid west. High inten- 
sity, short duration thunderstorms produce the bulk of runoff and 
sediment in semi-arid areas. Therefore, the existing pond design cri- 
teria (10-year 24-hour precipitation runoff event) is not technically 
sound. Sediment ponds are often located downslope of disturbed 
areas, in undisturbed drainages. This leads to more land disturbance 
and the potential for more sediment production. Ponds distantly lo- 
cated from disturbed areas are inefficient in terms of sediment de- 
livery, and they also treat undisturbed area runoff. The treating of 
undisturbed area runoff leads to larger pond design and larger flood 
flows, inviting failure. The relationship between sediment load and 
channel characteristics has been demonstrated. Pond effluents con- 
taining less sediment than that found in the natural system may lead 
to increased channel erosion downstream. The Wyoming Rules and 
Regulations for Surface Coal Mining, Chapter IV, Section 3.g. pro- 
vides for the use of alternative sediment control technologies, such 
as berms, ditches, sediment traps, straw dikes mulching, cover 
crops and drainage into the pit. In many cases these techniques of 
sediment control may be more environmentally practical than sedi- 
ment ponds since the amount of disturbance can be minimized, sedi- 
ment is kept on-site, and only disturbed area runoff is treated. Fail- 
ure of alternative sediment control structures due to the design 
runoff event being exceeded will most likely not be as environmen- 
tally damaging as the failure of sediment ponds. 


33185 Application of stress-relief-fracturing concepts for 
monitoring the effects of surface mining on groundwater in 
Appalachian Plateau valleys. Borchers, J.W.; Wyrick, G.G. 
(Geological Survey, Charleston, WV). pp 443-449 of 1981 
symposium on surface-mining hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). 
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From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Federal regulations resulting from the Surface Mining Con- 
trol and Reclamation Act of 1977 require monitoring the effects of 
surface mining on the ground-water-flow system and on ground- 
water quality. At present there is little knowledge of the occur- 
rence and movement of ground water in Appalachian Plateau val- 
leys. This knowledge is necessary for design of an effective moni- 
toring system for contour surface mining. A hydrologic study in 
Black Fork Valley of Twin Falls State Park, in southern West Vir- 
ginia, revealed that the hydraulic properties of the near-surface 
rocks are controlled to a great extent by valley stress-relief frac- 
tures. A few observations can be made that should aid in the devel- 
opment of a ground-water monitoring plan for contour surface 
mines. Stress-relief fractures are a near-surface phenomenon. There- 
fore, wells used to monitor ground water in stress-relieved valleys 
may be relatively shallow. Because each valley bottom contains a 
hydraulically separate aquifer, a monitoring plan for a strip-mine in 
one valley need not take into account ground-water conditions in 
adjacent valleys. The quality and rate of ground-water recharge 
may be affected by contour-surface mines that are located in hill- 
sides and hilltop recharge areas. Knowledge of the hydrologic ef- 
fects of stress-relief fracturing should be useful to surface-coal-mine 
operators, consultants, and appropriate federal ans state agencies 
that must determine the optimum number, type and location of data 
collection sites, and the frequency of data collection needed to ade- 
quately assess the impacts of surface mining on the ground-water 
system in Appalachian valleys. 


33186 Runoff water quality from reclaimed mining areas 
in the arid southwest: a case study. Kiefer, J.R.; Balzer, J.L. 
(Utah International Inc., San Francisco, CA). pp 457-458 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The Surface Mining Control and Reclamation Act of 1977 
requires the control of runoff from reclaimed surface mining areas 
for periods of up to 10 years. The practicality of this requirement 
to coal mines in the arid southwest is reviewed in light of available 
data from an operating mine in northwest New Mexico. 


33187 Predicted changes in the mineralogy of spoil as a 
function of new neutralization potential and rate of flushing. 
Banaszak, K.J. (Office of Surface Mining, Indianapolis, IN). 
pp 459-462 of 1981 symposium on surface-mining hydrol- 
ogy, sedimentology, and reclamation. Graves, D.H. (ed.). 
Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The effects of pyrite oxidation on the mineralogy of spoil 
material has not received as much attention as has the more visible 
result on water quality. The mineralogy of fresh spoil varies by 
coal-producing region and even by site, but it is basically a mixture 
of silicates, carbonates, and sulfides. The alteration of a mole of 
pyrite producing four moles of hydrogen ion could create profound 
changes in that initial mineralogy. The resultant changes can go to 
the extreme of the complete change of (1) the framework and t-o-t 
sheet silicates to t-o sheet silicates and hydroxides and (2) the car- 
bonates and sulfides to sulfates, oxides, and hydroxides. Computer 
simulations yielded differing ratios of phases created or destroyed 
by reacting various waters with overburden mineralogies. For sys- 
tems in which enough calcite was present to continually react with 
the solution, a final solution pH of about 6.5 was achieved; and for 
every gram of pyrite oxidized 2.23 grams of calcite and 0.003 grams 
of 2:1, t-o-t clay were destroyed and 0.7 grams of goethite and 
0.001 grams of gibbsite were made. For systems without calcite, 
final solution pH was about 4; and for every gram of pyrite oxi- 
dized 0.03 grams of 2:1; t-o-t clay was destroyed and 0.7 grams of 
goethite and 0.1 grams of gibbsite were made. If the gibbsite is not 
formed, the pH remained about 6.5 in the calcite system, but 
dropped to 2 for the system without calcite. In general, the greatest 
destruction of favorable soil character, aside from the pH of soil 
water, which would result from these reactions is not the destruc- 
tion of 2:1, t-o-t clays but would be the loss of cation exchange ca- 
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pacity by the precipitation of iron-aluminum flocs. This loss can be 
mitigated by proper management techniques such as soil liming on 
a regular schedule. 


33188 Row crop yield response to soil horizon replace- 
ment after surface mining. Jansen, I.J.; Dancer, W.S. (Univ. 
of Illinois, Urbana). pp 463-467 of 1981 symposium on sur- 
face-mining hydrology, oan Sr and reclamation. 
Cseye D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Field research plots were constructed at five different loca- 
tions in Illinois to evaluate soil horizon replacement as a reclama- 
tion practice. Seedbed preparation and stand establishment has gen- 
erally been easier in replaced A horizon material than in graded 
spoil. Early growth of both corn and soybeans during the first 
season was dramatically better in replaced A horizon material than 
in newly exposed mine spoil. That difference was less spectacular 
during the second crop season and by the third season early growth 
on the spoil was nearly as good as that on replaced topsoil. Crop 
yield response to A horizon replacement has been inconsistent so 
far, ranging from a strong positive response in some instances to a 
significant negative response in other instances. Corn developed a 
much deeper root system the first season after soil construction in 
replaced B horizon (subsoil) material from an excellent quality nat- 
ural soil than in graded dragline spoil. There was no yield response 
to B horizon replacement at that site in 1979, but corn yields in the 
1980 season were significantly higher where both A and B horizon 
material had been replaced than where only A horizon material 
was replaced. Crop performance in greenhouse experiments on B 
horizon material from less desirable natural soils was inferior to that 
on mixtures that included other materials from the overburden. Soil 
horizon replacement has produced a significant positive crop 
growth response in the first one to three seasons after soil construc- 
tion under some conditions and no response or even a negative re- 
sponse under other conditions. More years of data are needed 
before the long term effects of horizon replacement can be deter- 
mined. 


33189 Stabilization of slurry impoundments without soil 
cover: factors affecting vegetation establishment. Nawrot, 
J.R. (Southern Illinois Univ., Carbondale). pp 469-476 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Previous research by the Cooperative Wildlife Research 
Laboratory identified the association of reedgrass (Phragmites aus- 
tralis) with mine related environments. Investigations of physical 
and chemical soil parameters, plant tissues analyses, density and 
biomass production at both mine-related and non-mine affected en- 
vironments identified a tolerance and adaptation of reedgrass to the 
harsh physical and chemical conditions often associated with inac- 
tive slurry impoundments. Subsequent establishment of reedgrass on 
a recently inactivated slurry impoundment, without the use of soil 
cover, demonstrated the practical and economic advantage of this 
reclamation alternative for abandoned sites as well as recently inac- 
tivated sites where secondary coal recovery may some day be eco- 
nomically feasible. 


33190 Use of slow release fertilizers when planting syca- 
more, yellow poplar and cottonwood on surface 
mined land. Zimmerman, L.J.; Wittwer, R.F. (Univ. of Ken- 
tucky, wry we pp 477-480 of 1981 symposium on sur- 
face-mining hydrology, sedimentology, and reclamation. 


Goel” D.H. (ed.). Lexington, KY; University of Kentucky 


From Symposium on surface mining hydrology, sedimento- 


logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Eastern cottonwood (Populus deltoides), yellow poplar (Lir- 
iodendron tulipifera), and American sycamore (Platanus occidenta- 
lis) seedlings (1-0) were planted on a site recently mined for coal by 
the mountain-top removal method in southeastern Kentucky. Fertil- 
izer treatments were applied near the time of seedling establishment 
and evaluated for their effect on growth and survival. Treatment 
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levels were: one 9g Forest Starter Tablet (18-8-3), two 9g tablets, 
one 21g Planting Tablet (20-10-5), two 21 g tablets, 280 kg/ha of 
diammonium phosphate (18-46-0) applied by broadcasting on the 
surface, and an untreated control. Fertilizer treatment had no sig- 
nificant effect on survival, total height, or concentrations of N, P, 
and K in the foliage at the end of the first growing season. Surviv- 
al, averaged over fertilizer treatments, was 86% for sycamore, 75% 
for cottonwood, and 53% for yellow poplar. Average height was 
64 cm for sycamore, 90 cm for cottonwood, and 50 cm for yellow 
poplar. 


33191 Chemical amendment and irrigation effects on 
sodium migration and vegetation characteristics in sodic mine 
soils in the Northern Great Plains. Dollhopf, D.J. (Montana 
State Univ., Bozeman); DePuit, E.J. pp 481-485 of 1981 
symposium on surface-mining hydrology, —— 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Sodication of good quality topsoil in several years when 
placed over sodic spoil material is of great concern in the western 
United States. After 3 years at the Decker Mine in Montana there 
was no net upward migration of sodium from sodic spoils into the 
topsoil. Research indicates that soil physical characteristics such as 
particle size distribution, clay mineralogy, and minesoil water 
movement rate shall govern whether a mine site will experience 
topsoil sodication. Irrigation of these sodic minesoils significantly 
promoted growth of seeded perennial grasses and legumes in total. 
Productivity of invading annual weeds was significantly curtailed 
by irrigation in 1979. Root biomass was significantly higher in non- 
irrigated than in irrigated plots. Root distribution was concentrated 
in shallowest soil depths under irrigation to a far greater extent 
than under non-irrigation. No significant effects of soil amendment 
treatments (e.g. gypsum, CaCl) were evident on either plant 
growth or minesoil chemistry. 


33192 Productivity of mine soils and native soils in the 
Northern Great Plains. Schafer, W.M. (Montana State 
Univ., Bozeman). pp 487-492 of 1981 symposium on surface- 
mining hydrology, sedimentology, and reclamation. Graves, 
D.H. (ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Five area stripmines were selected in the Northern Great 
Plains area to compare the agricultural productivity before and 
after mining. The 2000 acres of minesoils mapped showed that agri- 
cultural land capability increased after mining at three mines, but 
decreased at two others. Overall, forty-five percent of all mined 
lands showed potential for cultivation (class III-IV), while only 
34% of unmined lands were potentially arable (class II-IV). In- 
creased soil depth and decreased slope were the primary factors re- 
sponsible for improvement of minesoil capability. Increased salt, 
sodium, clay content, and erosion caused a decline in land capabili- 
ty at a few mines. New reclamation technology mandated by feder- 
al and state stripmine laws has caused reclaimed land productivity 
to improve over the last decade. 


33193 Three case studies on row crop production on 
mined land. Spindler, D. (Illinois Dept. of Mines and Miner- 
als, Marion). pp 493-495 of 1981 symposium on surface- 
mining hydrology, sedimentology, and reclamation. Graves, 
D.H. (ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The Surface Mining Control and Reclamation Act of 1977 
(PL 95-87) allows prime farmland to be mined if the regulatory au- 
thority finds in writing that a mine operator has the technological 
capability to restore the prime farmland, within a reasonable time, 
to equivalent or higher levels of yield as nonmined prime farmland 
in the surrounding area under equivalent levels of management. An 
operator may submit available agricultural school studies as well as 
other scientific data with comparable soils which support his claim 
to be able to achieve the goal of equivalent productivity. Three 
sites discussed here represent areas where row crops have been suc- 
cessfully grown on mined land. The sites range from one year to 
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sixteen years from time of grading to initiation of row cropping. 
Each site has two to six years of crop (corn and soybeans) yield 
data and represents areas where non-topsoiled spoil has equaled or 
exceeded county averages for non-mined land. All three sites have 
been managed by i it farmers who have been grading and 
farming older spoil (pre PL 95-87) as part of their farming activi- 
ties. Yield data was obtained through hand sampling by county ag- 
ricultural extension agents or harvested in the field and recorded 
through testimony of the individual farmer. This information has 
been used to assist the regulatory authority in evaluating mine spoil 
productivity. 


33194 Direct seeding sawtooth oak on surface mine spoil. 
McComb, W.C.; i gig S.B.; Caldwell, R.S. (Univ. of 
Kentucky, Lexington). pp 497-500 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
C58. D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Revegetation of surface mines with wildlife food plants is 
frequently desirable but propagation techniques on harsh mine 
spoils have not been studied for many species. Sawtooth oak (Quer- 
cus acutissima) produces abundant mast at an early age and it has 
been proven a valuable wildlife food producer, but little is known 
about the feasibility of direct seeding this species on surface mine 
spoil. We direct-seeded sawtooth oak acorns in field and laboratory 
situations. Percent germinations, first-year and overwinter survival, 
and height growth was determined for direct-seeded sawtooth oak 
on (1) mine-spoil, (2) mine-spoil with slow-release fertilizer tablets 
(22-8-2), (3) mine-spoil with mulch (chicken manure and bark), and 
(4) mine-spoil with fertilizer and mulch. Germination and survival 
were highest on plots receiving a mulch or mulch-fertilizer treat- 
ment, or no treatment (mine spoil only). First-year height growth 
was higher on plots with any treatment than on untreated plots. 
Plots receiving a mulch had the best combination of germination, 
survival, and height growth. We obtained higher germination in the 
laboratory than in the field. Germination rate from days 15 to 24 of 
sawtooth oak in sand-vermiculite was higher than those in mine 
spoil, but percent germination was similar after 28 days. Mulching 
provides more stable temperature and moisture conditions in the 
seedbed so germination of direct-seeded sawtooth oaks in mulched 
field plots were most similar to germintion in the stable environ- 
ment of the laboratorty. Direct seeding and mulching of sawtooth 
oaks in strip arranged perpendicular to the surface mine edge 
would provide wildlife food and travel lanes. 


33195 Critical links between baseline studies and develop- 
ment of revegetation and wildlife restoration plans. Snyder, 
B.D.; Potter, G.L. (Engineering-Science, Inc., Denver, CO). 
pp 507-510 of 1981 symposium on surface-mining hydrol- 
ogy, sedimentology, and reclamation. Graves, D.H. (ed.). 
Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The purposes of conducting pre-mining baseline vegetation 
and wildlife studies are discussed. The application of baseline data 
for the development of summary evaluations of outstanding eco- 
logical resources, assessing project-related impacts, and designing 
revegetation and wildlife habitat restoration programs are de- 
scribed. Recommendations are suggested for alleviating some 
common deficiencies that often occur during the process of synthe- 
sizing baseline data into an integrated natural resource restoration 
program. A simple, seven-step approach is provided that helps 
identify the intended purposes and the level of effort equired of the 
baseline investigations. 


33196 Reclamation of a strip mine to provide a recreation 


area. Crockett, B.R. (Williams and Works-MO, Columbia, 
MO); Beimers, C.J. pp 511-516 of 1981 symposium on sur- 
face-mining hydrology, sedimentology, and reclamation. 
Geen. D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

This paper describes the study, design and construction con- 
siderations and techniques utilized in the reclamation of water-filled 
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strip mine trenches to provide a scenic recreation area. Finger 
Lakes State Park, north of Columbia, Missouri, is the former site of 
a coal strip mine. The area is named for the many small, narrow 
lakes formed by the collection of surface drainage in the old mining 
trenches. In the years after mining operations ceased, the land was 
deeded to the state. Subsequently, the area had been used primarily 
for swimming and trailbike riding. The contours were not restored; 
however, natural revegetation had occurred. Wildlife had also re- 
turned to the area. In 1978, the State of Missouri undertook a pro- 
ject to reclaim this site to provide a multi-use recreation area. Wil- 
liams and Works of Columbia, Missouri, were the consulting engi- 
neers. The project included the development of a design to create 
one large lake from 14 small ones. This was accomplished by the 
construction of 4 earth-filled dams and 5 canals. The water in the 
lakes amd the soils around them exhibited varying chemical charac- 
teristics and the project included the preparation of quantitative es- 
timates of the potential impact of the proposed construction on the 
water quality in the surrounding area. The EPA also required a hy- 
drological study to determine the hydraulic budget of the new lake 
and to project fluctuations in the water level. The studies were 
conducted and it was determined that the project would result in 
an improvement in the water quality, as well as the land use and 
conservation practices in the area. The construction was completed 
in 1980, and the park now contains separate areas for wildlife, rec- 
reation facilities for swimming, canoeing, as well as day use and 
overnight camping areas. Future plans include the further expan- 
sion of the lake to incoporate some of the remaining small lakes. 


33197 Management practices for fish and wildlife on sur- 
face mined lands in northern Appalachia, Ohlsson, K.E. (Mi- 
chael Baker, Jr., Inc., Beaver, PA); Robb, A.E. Jr.; Guin- 
don, C.E. Jr.; Slaski, L.J. pp 517-520 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
Geene D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

During the next 20 years, surface mining in Northern Appa- 
lachia is expected to proceed at current or increased levels, result- 
ing in the disturbance of tens of thousands of acres of fish and wild- 
life habitat. Although surface coal mining activities impact fish and 
wildlife, numerous opportunities are available to protect, restore 
and enhance fish and wildlife habitats during the mining and recla- 
mation operations. This paper provides a summary of a handbook, 
prepared for the US Fish and Wildlife Service, which identifies and 
describes the management practices available for protecting and en- 
hancing fish, wildlife and their habitats during surface mining and 
reclamation operations. The handbook provides clear and concise 
descriptions, illustrations and diagrams useful to land owners, mine 
operators, regulatory personnel and others concerned with protect- 
ing and enhancing fish and wildlife during mining and reclamation 
operations in Northern Appalachia. Each management practice de- 
scribed in the handbook contains information concerning the pur- 
pose, description, construction, materials needed, maintenance, and 
an evaluation including a summary of benefits to the environment 
as well as to the mine operators. This paper reviews each of the 
major sections of the handbook and stresses that reclamation for 
fish and wildlife is a viable post mining land use option on its own 
or in conjunction with other land use plans. Through proper plan- 
ning, many of these practices can be conducted at little or no addi- 
tional expense to the operator. 


33198 Planning for mine-cut lakes. Glazier, R.C. (Office 
of Surface Mining, Indianapolis, IN); Nelson, R.W.; Logan, 
W.J. pp 533-540 of 1981 symposium on surface-mining hy- 
drology, sedimentology, and reclamation. Graves, D.H. 
(ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

A new OSM manual, Planning and Management of Mine- 
Cut Lakes at Surface Coal Mines, offers many concepts and princi- 
ples useful in developing mine cuts into valuable permanent water 
impoundments. Although concentrating in the midwest, particularly 
in the Illinois Coal Basin, these lakes are being produced at surface 
mine sites across the country from Alabama to Montana. The recla- 
mation costs of providing lake and surrounding watershed features 
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to make these lakes a feasible alternative post-mining land use are a 
fraction of the backfilling costs necessary to restore pre-mining to- 
pography and land use. It is recognized that all feasible future uses 
of mine-cut lakes cannot be foreseen, and that not all factors of 
good lake design are under the control of mine operators. Howev- 
er, many design features can be provided at reasonable cost to 
ensure future adaptation of mine-cut lakes for multi-purpose use as 
fish and wildlife habitat, for recreation and water supply, and allied 
purposes. 


33199 Simulation and optimization of acid mine drainage 
abatement alternatives. Bristol, C.R.; Taylor, R.S. (Camp 
Dresser and McKee, Annandale, VA). pp 541-549 of 1981 
symposium on surface-mining hydrology, sedimentology, 
and reclamation. Graves, D.H. (ed.). Lexington, KY; Uni- 
versity of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

A mathematical model has been developed for use as a plan- 
ning tool which has the capability of simulating water quality and 
economic consequences of acid mine drainage abatement plans. The 
model is capable of routing total net alkalinity from its sources 
through many tributaries into the main river and then downstream 
to points of interest. The model also optimizes alternate abatement 
plans to determine the most desirable plans from an economic 
standpoint to satisfy either an objective of optimum water quality at 
minimum cost or, given budget constraints, determine the best at- 
tainable water quality. 


0110 Reserves And Exploration 
REFER ALSO TO CITATION(S) 33214 


33200 (DOE/ET/14694—T6) Peat resource estimation in 
South Carolina. Final report, Year 2. Holmes, M.; Andrejko, 
M.; Corvinus, D.; Tisdale, M. (South Carolina Univ., Co- 
lumbia (USA). Dept. of Geology; South Carolina Energy 
Research Inst., Columbia (USA)). Jan 1982. Contract FG01- 
79ET 14694. 101p. NTIS, PC A06/MF AOi. Order Number 
DE82006852. 

South Carolina has few indigenous energy resources. Most 
widely known and utilized are hydropower, wood, and solar. Peat 
is a material composed of partially decomposed organic matter that, 
after burial for long periods of time, may eventually become coal. 
Peat is utilized as an energy resource for the production of electric- 
ity and for home heating in Europe and the Soviet Union. There 
are peat deposits in South Carolina, but peat has never been used as 
an energy resource within the state. This report presents the results 
of the two years of a planned four-year study of the quantity and 
energy potential of peat in South Carolina. In this year's survey 
two activities were undertaken. The first was to visit highly prob- 
able peat deposits to confirm the presence of fuel-grade peat. The 
second was to survey and characterize in more detail the areas 
judged to be of highest potential as major resources. The factors 
carrying the greatest weight in our determination of priority areas 
were: (1) a description of peat deposits in the scientific literature or 
from discussions with state and federal soil scientists; (2) mention of 
organic soils on soil maps or in the literature; and (3) information 
from farmers and other local citizens. 


$3201 (NP—2901060) Study on surveying of coal depos- 
its in the Ruhr coalfield. Haupt, W.; Pollmann, H.; Walther, 
C.; Goetze, H.J. 20 Apr 1979. 307p. (In German). NTIS 
(US SALES ONLY) PC Ai4/MF A0Ol. Order Number 
DE82901060. 

The study reviews all the methods available for surveying of 
coal deposits (for the Ruhr coal field): Geophysical, mining, analyt- 
ical-cartographic, tectomechanical and mathematical surveys. It dis- 
cusses their applications and their importance now and in the 
future. Some of the methods are presented in a table. Vol. 2 con- 
tains an extensive bibliography on the various groups of methods. 
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33202 (PB—82-857004) Seismic surveys for coal. Janu- 
ary, 1976-December, 1981 (citations from the Energy Data 
Base). Report meh Jan 76-Dec 81. (National Technical Infor- 
mation Service, —— VA (USA)). Dec 1981. 210p. 
NTIS PC NOME NO 

This + soheeei ain am seismic methods and equipment for 
ascertaining the location, spatial distribution, and structural charac- 
teristics of coal deposits. It also covers investigations of the extent 
of in-situ coal gasification. Principles and theoretical considerations 
are included, especially with regard to seismic interpretation, along 
with results of seismic surveys for coal deposits at specific locations 
throughout the world. (This updated bibliography contains 212 ci- 
tations, 100 of which are new entries to the previous edition.) 


33203 Origin and facies of some south Brazilian coal 
seams, Correa da Silva, Z.C. (Federal Univ. of Rio Grande 
do Sul, Porto Alegre, Brazil). pp 39-44 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The energy crisis of the 1970s has modified substantially the 
economic aspects of coal research and its possibilities to replace oil 
and shale oil as a fuel source. From this point of view, studies on 
coal genesis and facies are of great interest. Coal petrology and 
chemical analysis have been used to determine the environment of 
deposition and the facies of some south Brazilian coal measures. 
Comparison of the maceral composition, reflectance of vitrinite and 
the results of chemical analysis were tried, but the parameters used 
to evaluate coal rank and to determine coal facies cannot always be 
correlated in such coal seams. Although the random reflectance, 
the carbon content, the moisture and the calorific value are some- 
times in good agreement, the amount of volatile matter and the 
high content of liptinite changes the humic character of the coals 
that show characteristics of sapropelitic facies suggesting a deposi- 
tion in subaquatic conditions strongly influenced either by algal re- 
mains (boghead type) or by spores (cannel type). 


33204 Petrographic evaluation of Indian coals. Navale, 
G.K.B. (Birbal Sahni Inst. of Palaeobotany, Lucknow, 
India). pp 45-50 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
FR. a (7 Sep 1981). 

Indian Permian coals contain appreciable amount of carbon- 
ate and clay minerals commonly associated wth bi and tri maceral 
associations. However, frequent occurrence of mineral matter with 
vitrinite/vitrite has been recorded as minerovitrite. Some of the 
Permian coal seams with increase in mineral matter content, usually 
shale out laterally. High mineral matter content (high ash) intimate- 
ly associated with fusible entities creates major problems in clean- 
ing these coals for utilization. Tertiary coals, on the other hand, are 
quite low in ash but their high sulfur content (up to 6%, both inor- 
ganic and organic) intimately associated with macerals, hinder utili- 
zation of, otherwise, potentially a good coal. Efforts are being 
made to remove sulfur from these coals by microbial action. Petro- 
logical characteristics of the Permian coals suggest their genesis, 
mainly from drifted and mixed type of vegetal source material. Fre- 
quent churning during periodic flooding, alternating with longer 
spells of dry seasons resulted not only in high inertinite contents 
but also in disintegration of vitrinites into smaller fragments marked 
by broader dull bands. Influx of dirt from surrounding areas into 
the swamp during dry seasons is also indicated by ubiquitous pres- 
ence of mineral matter with almost all the macerals. Tertiary coals, 
on the other hand, appear to have been deposited in marginal basins 
under brackish water condition. Dominance of vitrite is indicative 
of forest type of vegetation in humid tropical zone without signifi- 
cant dry events. 


33205 Possible mechanism for natural graphite formation. 
Bonijoly, M.; Oberlin, M.; Oberlin, A. (CNRS, Orleans 
Cedex, France). pp 51-55 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 
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From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Progressive graphitization only due to the geothermal gradi- 
ent is thermodynamically impossible as shown by the extrapolation 
of the Arrhenius plot. This plot shows that complete thermal gra- 
phitization would be reached only if 700°C was maintained during 
more than 10” times the total earth lifetime. On the contrary, a 
mechanism based on the existence of shear stresses appears high 
probable and is considered in detail. 


$3206 Lignite: the wonder fuel of South India. Kasturi, 
T.S. (Neyveli Lgnite Corp. Ltd. South India). pp 848-853 of 
Proceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In 1956, Neyveli Lignite Corporation was incorporated to 
construct and operate an integrated project for mining 3.5 million 
tonnes of Lignite per annum and utilising it for a 250 mw Power 
Plant (which was later expanded to 600 mw in 1970), a Fertilizer 
Plant for producing 152,000 tonnes of urea annually, a Briquetting 
and Carbonization Plant producing 320,200 t of smokeless fuel 
called LECO and a Clay Washing Plant with a capacity of 700 t of 
white clay per annum. At present, increased Lignite production of 
6.5 million tonnes nearly 66 million tonnes of overburden requires 
to be excavated. Mining equipments have been supplied by various 
German manufacturers. The entire equipment for the Thermal Sta- 
tion was supplied by M/s Technopromexport of USSR. In the Bri- 
quetting and Carbonizing Factory, the raw Lignite from mines with 
a moisture of 50 to 56% is crushed and dried in the steam heated 
tubular driers. The dried Lignite is then briquetted and heated in 
the carbonizers to a temperature of about 630°C to 650°C when all 
the moisture, tar and volatile matter escape and carbonized char is 
obtained. The final product's moisture content is reduced from 50 
to 56% to 6 to 7% and the calorific value increased from 2800 to 
7100 K.Cal/Kg of Lignite. This is being widely used as domestic as 
well as industrial fuel. 


0120 Mining 


REFER ALSO TO CITATION(S) 33091, 33130, 33131, 33135, 33136, 33139, 
33140, 33147, 33151, 33162, 33206, 33250, 33251, 33298, 34839 


33207 (DOE/ET/13339—1) Field trials with a road- 
header equipped with a 10,000 psi water jet assist system. 
Technical memorandum No. TU(81)10. Tomlin, M.G. (Na- 
tional Coal Board, Burton-on-Trent (UK). Mining Research 
and Development Establishment). Jul 1981. Contract ACO1- 
78ET 13339. 40p. NTIS, PC A03/MF AO1. Order Number 
DE82010837. 

Field trials at Middleton Mine with a Dosco Mk2A road- 
header fitted with a prototype 10,000 psi water jet assist system are 
described, together with an appraisal of the performance of the 
equipment used. When cutting an artifically constructed Grindle- 
ford sandstone heading, no effect on specific energy requirements 
or cutting rates were recorded when using jets. Benefits in the re- 
duction, or elimination, of frictional sparking and dust make were, 
however, observed visually. More encouraging results were ob- 
tained when cutting Middleton Limestone, especially the weather 
outer layer of exposed rock. Improved cutting rates were obtained 
with high pressure water assistance, coupled with other benefits in- 
cluding increased pick life and reduced machine vibration. It is con- 
cluded that, while a 10,000 psi water jet assist system would not be 
wholly effective in a tough rock such as Middleton limestone, it 
could be used to good effect in the moderately hard stratas which a 
Dosco Mk2A cannot, at present, cut efficiently. It is further sug- 
gested that the application of jets at higher pressures could give 
even greater benefits. 


33208 (DOE/ET/13348—T1) Development of a low coal, 
automated remote controlled resin cartridge inserter, roof bolt 
bender/inserter, roof bolt spin/thrust/hold assembly. Final 
technical report. Ems, A.F. (Bendix Corp., Englewood, CO 
(USA)). Oct 1981. Contract AC22-76ET 13348. 180p. NTIS, 
PC A09/MF A0O1. Order Number DE82003733. 

This report describes the activities conducted in the develop- 
ment and testing of a bolter module that performs all functions re- 
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quired to install resin-grouted roof bolts in low coal. The program 
was conducted in nine phases: Phase I required the establishment of 
design concepts and a study of the system effects of module instal- 
lation on a variety of existing roof bolters, continuous miners, and 
emerging miner/bolters; the design was accomplished in Phase II; 
Phase III was the fabrication, assembly, checkout, and initial labo- 
ratory test of the module; Phase IV tests provided initial reliability 
data and improvement information; Extended testing was per- 
formed in Phase V to provide reliability and maintenance perform- 
ance data and information for further module improvements; Phase 
VI consisted of the organization and analyses of the test data; Phase 
VII consisted of the implementation of operational and reliability 
improvements based upon the Phase V test data and the design 
work required for module mounting to the GFE multipurpose test 
chassis for underground test; Phase VIII covered the activities 
needed to produce and checkout two resin bolter modules incorpo- 
rating the improvements developed in Phase VII and module inte- 
gration with the test chassis - the one inch flexible drill developed 
under separate contract was provided as GFE to the resin module 
during this phase. 


33209 (NASA-CR—161869) Coal/rock interface detec- 
tion by sensitized pick, part A. Final report. Wu, P.T.K.; 
Erkes, J.W. (General Electric Co., St. Petersburg, FL 
(USA)). Aug 1981. 99p. NTIS, PC A05/MF AO1. 

In order to increase the operating margins of the detector 
for safe, reliable operation under difficult in-mine conditions the 
transmitted signal strength was increased to provide additional 
signal margin for in-mine conditions and the transmitter section was 
redesigned to reduce frequency pulling of the transmitter frequency 
with variations in antenna load. The linearity of the pick load SCO 
signal with true pick load was increased, and hysteresis effects were 
minimized. The sensitized pick hardware was ruggedized for rough 
inmine use. The sensitized pick and telemetry system provided ex- 
cellent, high quality. signals proportional to cutting load under all 
conditions experienced during testing. 


33210 (NP—2902687) Design, development, and evalua- 
tion of an automatic water-proportioning valve system for 
double-drum longwall shearers. Phase I draft report. Adam, 
R.F.J.; Papovick, J.M.; Reese, B. (Ketron, Inc., Wayne, PA 
(USA)). Apr 1982. 72p. US Bureau of Mines, Pittsburgh 
Mining, P.O. Box 18070, Pittsburgh, PA 15236. 

The technical and economic feasibility of suppressing dust at 
a double-drum shearer longwall face using a proportioning water 
distribution system was assessed. This proposed system is advanta- 
geous to the operator in that the application of water can be opti- 
mized, and is potentially capable of reducing shearer dust genera- 
tion by an estimated 60%. Based on a 0.5% increase in production, 
directly attributable to this dust reduction, the water distribution 
system was judged economically feasible. The production increase 
may be much greater than 0.5%. A possible disadvantage of the 
system is the potential negative impact that the added water might 
have on the conveyor and/or rail haulage system. This effect, how- 
ever, can be minimized if not eliminated by fully comprehending 
the capabilities of the existing coal transportation system. In some 
cases, redesign of the belt capacity or upgrading of mine drainage 
capabilities may be necessary. The advantages should compensate 
for the disadvantages and if the automatic, water-proportioning 
valve system can be economically developed in spite of these possi- 
ble drawbacks, the technology will be widely applicable to the 
mining industry. The current system design is very flexible and 
adaptable to the majority of mines using double-drum shearers in 
longwall operations. 


33211 (PB—81-215394) An investigation of the mechan- 
ics and noise associated with coal cutting. Open file report, 
September 1977-June 1980. Becker, R.S.; Anderson, G.R. II. 
(Wyle Labs., Huntsville, AL (USA)). 15 Feb 1980. 275p. 
NTIS, PC Al12/MF A011. 

The results of a laboratory investigation of coal cutting me- 
chanics and noise are presented. The experiments were performed 
using a linear cutting apparatus that operates over a broad cutting 
speed range. The influence of several coal cutting parameters on 
the noise, force, productivity, and specific energy associated with 
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linear cuts was ascertained. Some basic theoretical aspects of coal 
cutting mechanics and noise generation are discussed, and the re- 
sults of the laboratory experiments are used to formulate analytical 
models of the coal forces and noise. 


33212 {PB—82-128067) Portable remote control circuit 
breaker system for mine trolleylines. Open-file report (final), 
June 18, 1976-June 1, 1978. Burr, J.F.; Dushac, H.M. (Con- 
solidation Coal Co., McMurray, PA (USA). Lee Engineer- 
ing Div.). 1 Jun 1978. 118p. NTIS, PC A06/MF A0O1. 

This report describes the various stages of the development 
of a portable remote control of circuit breakers system. The report 
presents: (1) details and problems involved with the movement of 
off-track mining equipment in an underground coal mine; (2) a pre- 
liminary field test program; (3) details of the fabrication and field 
testing of the preliminary prototype remote control system; (4) the 
fabrication of the final prototype system; (5) system features that in- 
clude the ability to trip, reset, and adjust remote circuit breakers 
from a transmitter located on a mine locomotive. 


33213 (PB—82-137001) Ground fault and overcurrent 
protection criteria for coal mine AC distribution systems. 
Open file report August 1979-October 1980. Kiefer, J.A.; 
Kohler, J.L. (Ketron, Inc., Wayne, PA (USA)). 31 Oct 
1980. 174p. NTIS, PC A08/MF AOl1. 

Ground fault and overcurrent protection criteria for coal 
mine ac distribution systems were examined by authorization of the 
Bureau of Mines. The report begins with a literature review that 
discusses relaying topics including instrument transformers, ground 
fault pickup methods, static relaying, and comparison of relaying 
techniques. A chapter on ground fault relaying provides recommen- 
dations for maximum and minimum pickup levels as a function of 
maximum ground current and power system line-to-ground capaci- 
tance. Research in the area of phase overcurrent protection has re- 
sulted in a complete set of procedural recommendations for the se- 
lection and setting of overcurrent relays and current transformers, 
molded-case circuit breakers, and distribution system fuses in coal 
mine power systems. The final chapter discusses relay system main- 
tenance and introduces a unique test set that is used to test the per- 
formance of relaying systems in coal mines. 


33214 (PB—82-145376) Geologic factors in predicting 
coal mine roof-rock stability in the upper Kittanning coalbed, 
Somerset County, Pennsylvania. Report of investigations. Ian- 
nacchione, A.T.; Ulery, J.P.; Hyman, D.M.; Chase, F.E. 
(Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Re- 
search Center). Nov 1981. 49p. NTIS, PC A03/MF AO1. 

Roof-rock instability in advancing sections of underground 
coal mines is a major contributing factor to accidents resulting in 
fatalities and injuries. Such roof-rock conditions can also result in 
loss of production due to additional cleanup time and increased 
amounts of reject material. The Bureau of Mines is investigating 
fundamental geologic factors affecting coal mine roof-rock instabil- 
ity in order to develop techniques to predict zones of potential un- 
stable roof-rock. Two distinct directional trends of unstable shale 
roof-rock in a mine working the Upper Kittanning Coalbed are de- 
lineated: one trend is associated with the sandstone-shale transition 
zone, the other with a fault system. The unstable shale roof-rock 
associated with the transition zone, a consequence of differential 
compaction, is comprised of slickensided roof-rock. Whereas, the 
unstable shale roof-rock associated with the fault system, a conse- 
quence of structural deformation of the strata, is comprised of fault 
planes. These faults, small in comparison to the sandstone-shale 
transition zone, are difficult to delineate with a standard drilling 
program. Trends of the transition zone associated with the sedimen- 
tary facies change are projected into unmined portions of the 
coalbed with the aid of exploration core data. 


33215 (PB—82-147471) Demonstration of coal mine illu- 
mination systems. Open file report (final) October 1977-June 
1980. Szpak, A.D.; Hahn, W.F.; Skinner, C.S. (Booz, Allen 
and Hamilton, Inc, Cleveland, OH (USA)). Jan 1981. 127p. 
NTIS, PC A07/MF AOl. 

The purpose of this program was to demonstrate the feasibil- 
ity of illuminating various types of underground coal mining ma- 
chinery as required by the Federal Coal Mine Illumination Stand- 
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ards Part 75.1719 to 75.1719-4 Code of Federal Regulations Title 
30. Nine various machines were illuminated and the illumination 
systems were evaluated for a 3-month period. Factors evaluted 
were ease of implementation, reliability, ease of maintenance, ac- 
ceptance by mine workers and operations, illumination degradation, 
and durability. 


33216 Effects of a no-proppant foam stimulation treat- 
ment on a coal-seam degasification borehole. Mahoney, J.V.; 
Stubbs, P.B.; Schwerer, F.C. III; Dobscha, F.X. (US Steel 
Co: , USA). Journal of Petroleum Technology; 33: No. 11, 
222 -2235(Nov 1981). 

A vertical borehole drilled into a friable coal seam was stim- 
ulated by using 53,000 gal (200.6 m/sup 3/) of foam. Proppant ma- 
terials were omitted from the treatment fluids and colored, fluores- 
cent pigments were included. The borehole produced 6.6 MMcf 
(0.187*10/sup 6/ m/sup 3/) of methane at an average rate of 49 
Mcf/D (1390 m/sup 3//d) during its 4.5-month lifetime. After the 
wellbore was mined through, both vertical and horizontal fracture 
surfaces were found decorated with fluorescent material. No signifi- 
cant penetration of the fluid into the overlying strata was found. 5 
refs. 


33217 High-pressure shrouded water sprays for dust con- 
trol. Jayaraman, N.I.; Kissell, F.N.; Cross, W.; Janosik, J.; 
Odoski, J. (Bur of Mines, Pittsburgh, Pa). Repoi ort of Investi- 
gations - United States, Bureau of Mines; No. $536, 19(1981). 

The objective is to develop a system for continuous-mining 
machines which would produce an airflow capable of drawing in 
dusty air from the cutting zone, and have a high capture efficiency 
for respirable dust. The term “high-pressure shrouded spray” refers 
to a spray nozzle operating at or above 500 psi and bounded by an 
enclosure that could be a circular tube, a venturi, or a rectangular- 
shaped device. 5 refs. 


33218 Suppression of coal dust explosion by water barrier 

in a conveyor belt entry. Liebman, I.; Richmond, J.K. Report 

te a - United States, Bureau of Mines; No. 8538, 
1981). 

Passive water barriers (water-filled tubs) were effective in 
suppressing explosions on a beltway; however, barrier efficiency 
was reduced by opened crosscuts. The beltway barrier should be 
the distributed type consisting of continuous rows of water-filled 
tubs covering long distances along the entry. A plan is outlined for 
the installation of a water barrier system in a working coal mine. 8 
refs. 


33219 Three bureau of mines optical dust probes. Cash- 
dollar, K.L.; Liebman, I.; Conti, R.S. (Bur of Mines, Pitts- 
burgh, Pa). Report of Investigations - United States, Bureau of 
Mines; No. 8542, 30(1981). 

Each probe measures dust cloud concentrations by the at- 
tenuation of light. The first is a single-path-length probe, the second 
is a double-path-length probe, and the third is a single-path-length 
probe that employs jets of air to keep the windows of the light 
source and detector free from dust coating. The results of labora- 
tory, mine, and field tests of the probes are reported. 13 refs. 


33220 Geologic character of some coal wants at the 
Westland Mine in southwestern Pennsylvania. Moebs, N.N. 
(Bur of Mines, Pittsburgh, Pa). Report of Investigations - 
United States, Bureau of Mines; No. 8555, 28(1981). 

The coal wants consist of elongated, sandstone-filled chan- 
nels with slickensided basal contacts. Tentatively identified as wa- 
shouts, these channels are erratic in occurrence and trend. Roof 
conditions are hazardous adjacent to the washout contact, but sta- 
bility is generally unaffected greater than 30 feet away. 9 refs. 


33221 Airblast instrumentaion and measurement tech- 
niques for surface mine blasting. Stachura, V.J.; Siskind, 
D.E.; Engler, A.J. (Bur of Mines, Twin Cities, Minn). 
Report of Investigations - United States, Bureau of Mines; No. 
8508, 57(1981). 

Results include equivalencies between broadband research 
instrumentation and commercially available impulse precision sound 
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level meters measuring: root-mean-square, peak, fast, slow, impulse, 
A and C weighting, C-weighted sound exposure level (CSEL), and 
“linear” (flat) response. These values were obtained from field 
measurements and broadband FM tape recordings of production 
blasts at area and contour coal mines, limestones quarries, and iron 
mines. Frequency response was determined for 14 commercial sys- 
tems. 40 refs. 


$3222 Economic and environmental comparison of inter- 
burden handling techniques. Lappi, R.L. (Mathtech, Inc., 
Princeton, NJ); Smrikarov, G.M.; Carey, D.I. pp 177-193 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Methods presently used for surface mining of multiple seams 
were compared with alternative techniques in terms of production, 
profitability, and environmental impacts. This included visits to 
four mines to observe and evaluate interburden handling techniques 
reclamation practices and environmental impacts. Based on data 
gathered during the mine visits, a literature survey, and visits to 
state reclamation agencies, the characteristics of typical central and 
western mine sites were defined. Eight interburden handling con- 
cepts were developed and tailored to the western and central US 
sites. Quantitative and qualitative analyses of the alternatives were 
conducted. The study demonstrated that production and reclama- 
tion operations are an inseparable part of the total mining plan and 
cannot be analyzed financially as separate activities. It was deter- 
mined that enhancement of reclamation practices through improved 
interburden handling techniques at multiseam dragline operations 
might be possible at lower operating costs than are presently in- 
curred. In comparison to the predominant horseshoe method, 
which involves dragline chopping, the developed selective handling 
techniques are more productive. Tandem mining systems studied 
are more economical than the horseshoe system. Furthermore, the 
potential improvements on reclamation and water quality and quan- 
tity, due to the selective placement of toxic materials, increased sig- 
nificantly the effectiveness of these techniques. 
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— ALSO TO CITATION(S) 32991, 33067, 33074, 33118, 33140, 33252, 


33223 (ANL—81-62, pp 180-192) Flow measurement for 
optimizing the feedrate of pulverized fuel to coal-fired boilers. 
Green, R.G. (Univ. of Manchester, England); Foo, S.H.; 
Phillips, J.G. Jan 1982. NTIS, PC A99 AOl. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
system is described which measures the velocity and also 
provides an output which is a function of the mass flow rate of air- 
borne particles. Capacitance transducers are formed into the 14 1/2 
inch (370 mm) diameter pipes feeding the injectors of a 500 MW(e) 
coal fired boiler. These transducers sense the instantaneous changes 
in concentration of dielectric material within their sensing fields. 
The outputs of two transducers are used to obtain the average ve- 
locity of the powdered fuel by cross-correlation. The concentration 
is related to the mean value of the transducer output signal. The 
velocity and concentration signals are fed into a microcomputer 
which calculates and displays the instantaneous mass flow rate, it 
will also produce warning signals when the measured feedrates de- 
viate significantly from their desired set point values. Outputs suit- 
able for controlling the feed rate are available. By measuring the 
mass flow rate into each injector, the distribution of pf into the 
boiler can be accurately controlled, which should increase the 
boiler balance and efficiency. It is estimated that for a boiler of 500 
MWe) capacity, a 0.5% increase in boiler efficiency will enable 
fuel costing in the order of 250,000 £ per boiler per annum to be 
saved. Furthermore the system described is capable of detecting in- 
cipient blockages which will reduce considerably the danger of ex- 
plosion and hence improve the safety of the working environment. 
Other improvements in efficiency created by a more even distribu- 
tion of pulverized fuel across the furnace, leading to a more uni- 
form heat release within the furnace, are less quantifiable but never- 
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theless of real economic significance: reduction of rate of metal loss 
on boiler tubes and less fire-side corrosion; reduction in boiler sur- 
face erosion; reduction in the rate of furnace slagging; and reduc- 
tion in the quantity of oil required for pf support. 


33224 (ANL—81-62, pp 203-211) Optimization of the 
inlet and outlet for metering mass flow of gas-solids 
mixtures in a venturi. Payne, A.L.; Crowe, C.T. (Washing- 
yee State Univ., Pullman). Jan 1982. NTIS, PC A99 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

experimental study was conducted to determine the 

effect of inlet geometry on pressure sensitivity and exit geometry 
on pressure recovery for a suspended gas-solids flow in a venturi. 
Past research work at Washington State University has indicated 
that the performance of the venturi is dependent upon Stokes 
number and particle-gas loading. The results presented here show 
that decreasing the inlet angle enhances the ability of the venturi to 
measure feed rates and that pressure recovery is a function of exit 
angle and particle-gas loading. Further results presented indicate 
that particle-gas loading can also be determined by laser light at- 
tenuation. 


33225 (ANL—81-62, pp 212-219) Sonic Doppler flow- 
meter. lus, H.B. (Argonne National Lab., IL); Raptis, 
AC. ; eld, D. Jan 1982. NTIS, PC A99/MF A0O1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

An ultrasonic Doppler flowmeter has been successfully oper- 
ated in a slurry feed line of the Solvent Refined Coal Pilot Plant at 
Fort Lewis, WA. The device is constructed such that all tempera- 
ture-sensitive components are separated from a hot erosive environ- 
ment by 1-ft long waveguides with only ultrasonic energy penetrat- 
ing the pipe wall. The flowmeter was designed to indicate flow 
under turbulent and laminar flow conditions. Laminar flow condi- 
tions prevail in the SRC slurry feed lines. To measure both types of 
flow, a novel signal processor was needed because the Doppler 
spectrum in the laminar flow is flat with a sharp high-frequency 
cutoff. This cutoff is related to flow. It is measured automatically 
with a servo-controlled variable filter. Work is continuing on appli- 
cation of this technique to other coal slurry lines as needed for 
process definition and control. The information obtained in these 
applications will also be used to develop flowmeter designs suited 
to the larger lines on demo plants. 


33226 (ANL—81-62, pp 220-229) Microwave coal-water 
slurry monitor. Goldberg, I.B. (Rockwell International Sci- 
ence Center, Thousand Oaks, CA); Ho, W.W.; Chung, 
K.E.; McCoy, L.R.; Wagner, R.I. Jan 1982. NTIS, PC 
A99/MF AOl. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
dvanced processes for the conversion of fossil fuels have 
created a need for new measurement and control methods beyond 
the present state-of-the-art. One specific need is the development of 
a practical method for the meaasurement of coal slurry flow rate 
and composition of solid-gas and solid-liquid systems. Because of 
the specific nature of slurry mixtures, most conventional measure- 
ment techniques are not applicable. Microwave techniques offer an 
attractive method for flow velocity and composition measurement 
by using the cylindrical slurry pipe as a circular wave guide sec- 
tion. Microwaves fill the pipe section an thus provide an average 
composition over the instrumented volume. Although microwaves 
cannot penetrate the metal pipe, antennae for transmission and re- 
ception can be recessed such that they are out of the flow stream. 
The minimum frequency for microwave propagation is related to 
the dielectric constant of the medium filling the pipe; this dielectric 
constant is in turn related to the composition of the aqueous slurry. 
A microwave apparatus was constructed in order to measure con- 
centration and flow velocity of coal-water slurries in 3/4 in. and 1- 
1/2 in. pipes with slurries of 40% to 65% coal. The results show 
that microwave techniques have the following advantages for meas- 
uring composition: precision to +- 0.2% is obtainable; results are 
independent of flow rate and flow direction; temperature depend- 
ence is predictable; results are negligible dependent on coal type; 
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apparatus is non-intrusive; and continuous measurement (< 0.1 s re- 
sponse time) is practical. 


33227 (ANL—81-62, pp 230-237) Characterizing MHD 
coal combustor particle flux with laser velocimeters and parti- 
cle sizing interferometers. Farmer, W.M.; Hornkohl, J.O.; 
Schwartz, F.A.; Gonzalez, D.; Giel, T.V. (Univ. of Tennes- 
see, Tullahoma). Jan 1982. NTIS, PC A99/MF AOl1. Con- 
tract AC02-79ET 10815. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

ie measurement of particle flux in high temperature coal 

combustors is of prime importance in combustor design improve- 
ments and in controlling combustion processes. Parameters affect- 
ing particle flux (mass concentration, size distribution, particle ve- 
locity, and the spatial distribution of the particle flux) are being 
characterized at the University of Tennessee Space Institute with a 
laser velocimeter and particle sizing interfermeter. The laser veloci- 
meter is capable of measuring two orthogonal components of ve- 
locity and utilizes microprocessor technology for instrumentation 
control and for producing near real time outputs of a wide variety 
including velocity distributions, flow angles, and power spectral 
densities. The particle sizing interferometer, which uses a similar 
optical system but processes the scattered light signals differently, 
measures a single component of velocity, particle size distribution, 
and the particle number density. These measurements are also avail- 
able in near real time through the use of microprocessor technol- 
ogy. The purpose of this paper is to describe these instruments and 
their capabilities and discuss application examples where data ap- 
propriate to the characterization of fossil fuel combustion has been 
measured. The particle sizing interferometer application example re- 
sults are compared to those obtained by mechanical means such as 
sieve analysis and found to be reasonably consistent. 


(ANL—81-62, pp 716-723) Use of laboratory and 
pilot scale data in the design and control of coal preparation 
facilities. Akers, D.J.; Buttermore, W.H. (West Virgini 
Univ., Morgantown). Jan 1982. NTIS, PC A99/MF AOI1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

mventional coal cleaning processes are often difficult to 

regulate because of variations in feed coal characteristics and the 
lack of sophisticated control instrumentation enjoyed by many in- 
dustrial processes. In order to compensate for these problems, ex- 
tensive laboratory and pilot scale testing is required. Also, research 
of a basic nature which would lead to improved control technology 
is needed. The Coal Research Bureau is involved in both basic and 
pilot scale research with the goal of providing the coal industry 
with improved methods of coal cleaning process control. 


33229 (DOE/PETC/TR—82/6) Analysis of dense-phase 
fine-coal pneumatic systems. Muley, S.R.; Mathur, M.P.; 
Klinzing, G.E. (Department of Energy, Pittsburgh, PA 
(USA). Pittsburgh Energy Technology Center). Feb 1982. 
24p. NTIS, PC A02/MF A0O1. Order Number DE82010243. 

The following conclusions were drawn from the analysis of 
pressure loss data from the 3/8-inch test loop using Montana Rose- 
bud coals of various particle size consists and moisture contents: 
Data from the dense phase flow do not fit the existing theoretical 
models developed by Yang or Konno-Saito. A new correlation 
usng multiple regression analysis to fit the entire range of solid 
loadings was developed. The correlation developed for the solid 
frictional factor in horizontal flow (i.e. calculated from total pres- 
sure drop minus gas pressure drop) is f/sub s/ = 0.0172 (1-e)} 
%(V/sub f/ - V/sub s//VgD)-! *& When the pressure loss across 
the pipe was plotted against superficial gas velocity, a minimum in 
pressure drop occurs, as expected. This minimum in pressure loss 
demarcates the dense phase region from the dilute phase region. 
Data indicate that the dilute phase region lies below a loading of 10 
pounds of coal per pound of nitrogen, and dense phase emerges 
above 10 pounds of coal per pound of nitrogen loadings. Particle 
size effect in the pressure loss data was also observed. As the parti- 
cle size consist was decreased, the corresponding pressure loss in- 
creased. This trend was also predicted by Yang. Pressure losses 
have been measured for both horizontal and vertical test sections as 
well as around a horizontal to vertical bend. The measured pressure 


ERA VOL. 7, NO. 13 / 4036 


losses have been compared to existing design correlations for low 
solid loadings. 


33230 (DOE/TIC—2010525) Transport characteristics of 

alternate slurry fuels. Quarterly technical progress report, 

October-December, 1981. Joubert, J.I. ent of 

Energy, Pittsburgh, PA (USA). Pittsburgh Energy Technol- 

ogy Center). 1981. 6p. NTIS, PC A02/MF AOl. Order 
umber DE82010525. 

Results of the loop tests demonstrated that a single dose of 
additive coupled with pH control results in a coal water mixture 
(CWM) whose flow properties do not appear to vary over a sever- 
al day period of time. Similar results were obtained in the labora- 
tory although pH control plus additive alone were not as effective 
as in the loop. However, on the recommendation of the manufac- 
turer of Lomar-D, another additive was used to lessen the degrada- 
tion of Lomar-D. With this material, plus Lomar-D, plus pH con- 
trol, fairly stable slurry properties were obtained in the laboratory 
(> 7 days). Furthermore, results in the loop demonstrated that 
Lomar-D significantly reduces the viscosity of the CWM. Data on 
flow tests of 63% and 65% CWM’'s with Lomar-D show lower 
total pressure drops across the loop than are observed for 60% 
CWM's prepared without the additive. Finally, the results indicate 
that a significant period of time (~ 24 hours) was needed after ad- 
dition of all the coal for the CWM properties to stabilize in the ab- 
sence of Lomar-D. Immediately after all the coal was added, the 
mix was thick and appeared lumpy. After 24 hours, the mix was 
more fluid and appeared homogeneous. At this point, the measured 
pH value was between 3.0 and 4.0. 


33231 (NP—2901008) Simulation model for hard coal 
preparation. Krouzilek, R. (Technische Univ. Berlin (Ger- 
many, F.R.). Fachbereich Verfahrenstechnik). 29 Jun 1978. 
139p. (In German). NTIS (US Sales Only), PC A07/MF 
AOl. Order Number DE82901008. 

Thesis. 

A static model for hard coal preparation is established that is 
based on the mathematical description of individual processes. In a 
systems analysis the whole process is divided into subsystems. The 
content of these subsystems, i.e. the functional relation between the 
target parameters quantities with associated qualities and the param- 
eters of influence raw material, reactor, and operating conditions 
has been described within the scope of the existing mathematical 
formulations, i.e. by means of formalized statistic descriptions, em- 
pirical and regression equations. A balancing program is developed, 
working according to the method of the Lagrangian multipliers. 
The accuracy of the simulation results depends in the first place on 
the accuracy of the mathematical formulations on which the model 
is based. 


33232 (PB—81-219560) EPA coal cleaning program. 
Progress report, October 1978-September 1979. Moore, J.; 
Sargent, D.; Hylton, B. (Versar, Inc., Springfield, VA 
(USA)). Apr 1981. 95p. NTIS, PC A05/MF AO1. 

The report describes work during Fiscal Year 1979 by 12 or- 
ganizations, both public and private, under EPA's Coal Cleaning 
Program, a program that explores the possibilities for wider use of 
coal as an environmentally acceptable energy source. Many aspects 
of coal were studied, including the use of low sulfur coal, removal 
of coal sulfur by coal cleaning, and measurement of emissions from 
the cleaning processes. Seventeen projects were active in three 
major research categories: environmental assessment, technology 
assessment and development, and pollution control technology. 
Several projects were aimed at achieving a better knowledge of the 
characteristics of estimated coal resources. One approach was to 
develop and understanding of the effects of geologic formation 
processes on the properties of the resulting coal--especially sulfur 
and ash content. Another was to develop empirical data bases from 
multiple source sampling programs, past and present, to help identi- 
fy constituents of coal deposits and relate them to environmental 
and economic concerns. Other studies evaluated certain coal clean- 
ing techniques, equipment, and systems to assess possibilities for 
their improvement. Alternative strategies were explored for compli- 
ance with SO2 emission rules for coal combustion, as were assess- 
ment and control of pollution from coal cleaning. 
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33233 (PB—82-857426) Magnetic separation in the coal 
industry. January, 1976-December, 1981 (citations from the 
Energy Data Base). Report for Jan 76-Dec 81. (National 
Technical Information Service — VA (USA)). 
Dec 1981. 174p. NTIS PC NOIZME Not 

Citations in this bibliography cover i principles, systems, 
and equipment for magnetic separation applied to the coal industry. 
Pre-combustion coal preparation (cleaning, beneficiation, sorting, 
etc.) and post- combustion resource recovery by use of magnetic 
separators are considered, as is the associated abatement of pollu- 
tion from coal combustion. (This updated bibliography contains 152 
citations, 44 of which are new entries to the previous edition.) 


33234 Statistical representation of generalized distribu- 
tion data for float-sink coal-cleaning devices: sand cones. 
Gottfried, B.S. (Univ of Pittsburgh, PA, USA). International 
Journal of Mineral Processing; 8: No. 1, 89-91(Mar 1981). 

The method is applied to the sand cone. Numerical values 
are presented for the constants in the exponential-type generalized 
distribution equation and for the corresponding generalized prob- 
able error. Several different feed size-fractions are considered. 2 
refs. 


33235 Influence of grinding on surface properties of 
coals. Baumann, H.; Klein, J.; Seewald, H.; Juentgen, H. pp 
151-156 of Proceedings of the international conference on 
ch Essen, Germany; Verlag Glueckhauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The effect of grinding on the surface properties of coal was 
investigate i by measuring the adsorption of benzene and methanol. 
For inte:p:etation of the measured isotherms they used an equation 
developed by M.M. Dubinin. The investigations have shown that 
generally the effect of grinding is to make the coal micropores 
more accessible to adsorption of benzene and methanol. The author 
discusses an exception in which with a particular coal the pores 
were completely accessible to methanol. There are also a few quali- 
fications with respect to the use of the information. (LTN) 


33236 Restoration of combustion and carbonization pro- 
pensity for efficient utilization of inert-rich oxidized coal 
from western Canada. Nandi, B.N. (Energy Research Labs., 
Ottawa, Ontario); MacPhee, J.A.; Ciavaglia, L.; Chornet, 
E.; Arsenault, R. pp 266-271 of Proceedings of the interna- 
tional conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

In western Canada, during metamorphosis, the cretaceous 
coal deposits were subjected to tectonic pressures of the Rocky 
Mountains producing faults and cracks in the seam and overburden. 
Water containing dissolved alkali and carbonate seeping through 
these cracks has caused extensive oxidation in situ to some of these 
coals. Moreover, owing to shearing stress and strain large amounts 
of inert macerals have been formed in these coals. The oxidized 
inert maceral rich coals are generally unsuitable for commercial uti- 
lization such as carbonization, combustion and liquefaction. West- 
ern Canadian coal producers presently are looking for an economi- 
cal process to upgrade these coals for efficient utilization. The use 
of hydrogen alone to upgrade inexpensive oxidized coal would be 
very economical. The water-gas shift reaction on the other hand 
represents both an economically viable and well-documented alter- 
native. Liquefaction of coal and peat using carbon monoxide and 
water has been studied extensively. Using a parallel approach, a 
laboratory batch process has already been developed to improve 
the combustion efficiencies of the western Canadian oxidized inert- 
rich coal. Processed coal using this reaction exhibits an improve- 
ment in rheological properties such as fluidity and plasticity, and 
shows initial development of mesophase on heating. This correlates 
well with the restoration of vitrinite reactivity and the optimum 
propensity for efficient combustion. Laboratory scale combustion 
tests on the coal processed by CO + H2H2O produces less unburnt 
carbon in the fly-ash than the original coal. 
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REFER ALSO TO CITATION(S) 32943, 33751, 34023, 34024, 34189, 34415 


(ANL—81-62, + ose 246-254) Instrumentation & 
pel ents for a modular fluidized bed 
boiler. Zoll, A.H.; Diamond, A.G. (Curtiss-Wright Corp., 
Wood Ridge, NJ). "Jan 1982. NTIS, PC A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy a San Francisco, CA, USA (8 Jun 1981). 

control strategy has been developed to safely and effi- 

ciently control a modular atmospheric fluidized bed boiler system. 
Using this strategy, the AFBB, an inherently complex system, can 
be effectively controlled with no more operator effort than that re- 
quired to control a conventional boiler. The strategy is independent 
of hardware and can be implemented in various configurations, in- 
cluding those involving integration with distributed control and 
energy management systems. The system described herein provides 
control flexibility and comprehensive data measurement and display 
capabilities. A commercial application would not necessarily re- 
quire all of these features and could employ the same strategy im- 
plemented on any one of several commercially available program- 
mable controllers with direct digital control capability. 


33238 (ANL—81-62, pp 473-485) Performance compari- 
son between a Coriolis coal flowmeter and a microprocessor- 
based tank weighing system. Reed, C.B.; Zinneman, T.E.; 
Blaskovitz, R.J. Jr. (Argonne National Lab., IL). Jan 1982. 
NTIS, PC A99/MF A 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

ata are presented comparing two independent methods, a 

Coriolis mass flow meter and tank weigh system, of measuring pul- 
verized coal flow rate. Both methods are employed simultaneously 
in a dense-phase coal transport system. The Coriolis meter is locat- 
ed immediately upstream of a coal combustor and provides a con- 
tinuous analog signal from which not only the average coal flow 
rate, but also the stability of the coal flow may be determined. The 
tank weigh system utilizes three load cells which are monitored by 
a microprocessor-based force computer. Both the weight of coal in 
the tank and the flow rate, based on the time rate-of-change of the 
coal weight, are computed continuously. Data presented includes a 
comparison of both systems using water and coal as the fluid medi- 
ums. In both cases, a third method which consisted of weighing the 
discharged medium in a barrel, was used as the reference system. 
Flow rates were varied over a range of 0 to 30 Ibs/min. The results 
of the tests using both water and coal as the flow medium indicate 
that the Coriolis meter used in this system provides accurate flow 
rate measurements under conditions of steady and uniform flow; 
however, if the flow medium becomes unsteady or non-uniform, 
the output signal becomes erratic. As to the data provided by the 
tank weigh system, the average mass flow rate (calculated using the 
change in total weight over a period of 15 to 30 minutes) was con- 
sistently on the order of 10 to 15% lower than the reference rate, 
under conditions of both steady and unsteady flow. The instanta- 
neous flow rate (100 seconds) exhibits an oscillatory nature, which 
has been traced to a variation of the tank ullage pressure caused by 
the dead band of the pressure regulating system. Steps will be taken 
to reduce these pressure variations. 


33239 a ae pp chia F Aatgg- size determi- 
nation of coal in coal oil mixtures. Morris, T.E. (Leeds & 
Northrup Co., Largo, PL); Nelson, R. on 1982. NTIS, PC 
A99/MF AOI. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
paper describes techniques for determining the particle 
size distributions of dry pulverized coal powder and pulverized 
coal in coal oil mixtures (COM), utilizing the MICKOTRAC parti- 
cle size analyzer. The analysis of dry pulverized coal powder is ac- 
complished using the standard four liter aqueous sampling system. 
The COM must be dispersed and suspended in an organic solvent, 
such as toluene, for analysis. This requires the conversion of the in- 
strument from the standard four liter sampling system to a 250ml 
stainless steel sample cell with a self-contained stirring system. The 
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techniques used to prepare the coal and COM’s for analysis will be 
presented along with methods used in representative sampling. A 
comparison of data will be made between the aaqueous standard 
system and non-aqueous small volume sample cell (SVSC) on the 
raw pulverized coal and the COM. The techniques employed can 
be extended for use on a number of SVSC applications requiring 
special suspension and sample preparations. 


$3240 (ANL—81-62, pp 732-741) Alkali metal vapor de- 
tector for use in fluidized bed combustor effluent streams. 
Zarchy, A.S. (General Electric Co., Schenectady, NY). Jan 
1982. NTIS, PC A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

urface ionization detection has been shown to be a viable 

technique for on-line, in-situ measurement of alkali vapor pressure 
in a high temperature carrier gas. The high temperature detector 
with a filament ionizer is an effective means for monitoring only 
that signal which is due to vapor phase alkali. The surface ioniza- 
tion alkali metal detector is a straight forward approach to on-line 
alkali metal monitoring in fuel gas streams. In comparison to other 
competitive technologies, the device is simple and inexpensive, re- 
quiring very little peripheral equipment. Although this device does 
not provide an absolute signal, it is calibratable over wide ranges of 
conditions. Since the detector can be mounted in-situ, the readings 
are uncomplicated by sampling errors. Thus, surface ionization 
should be a top choice as the basis for alkali metal detection. The 
high temperature alkali metal detector was used as a means of eval- 
uating the viability of an electrostatic alkali metal vapor scrubbing 
device. The detector was placed in-situ just downstream of the 
scrubber. The alkali vapor pressure measured at this position was a 
reliable indication of the effectiveness of the scrubber operation. 
The dip in signal level in Figure 7 corresponds to a specific on con- 
dition in the alkali scrubber. The magnitude of the reduction in 
signal indicates a reduction in alkali vapor pressure of approximate- 
ly 30%. The use of the detector in these experiments provided a 
great experimental convenience not otherwise available. The more 
conventional approach is to take grab samples of the streams in 
question, and analyze those samples by wet chemistry or atomic ab- 
sorption. These conventional methods generally impose inconve- 
nient lower concentration limits and long sampling and turn around 
times. The use of the detector provided immediate results which 
meant that a great variety of experimental conditions could be ex- 
amined in a short time. 


$3241 (ANL—81-62, pp 742-753) On-line measurement 
of alkali metal sulfate dew point in a PFBC flue gas. Helt, 
J.E.; Johnson, I. (Argonne National Lab., IL). Jan 1982. 
NTIS, PC A99/MF A0O1. 

From Symposium on instrumentation and control for fossil 
energy een San Francisco, CA, USA (8 Jun 1981). 

igh-temperature corrosion of gas turbine parts due to the 

presence of alkali metal compounds in the hot flue gas is a potential 
problem in the commercialization of pressurized fluidized-bed com- 
bustion of coal. Most suggested corrosion mechanisms state that the 
corrosion reactions take place at an appreciable rate only in the 
presence of the molten alkali metal sulfates (Na2SO, and K2SQ,). 
Therefore, on-line measurement of the alkali metal sulfate dew 
points in the flue gas offers a basis for anticipating hot corrosion 
conditions in the gas turbine. Two methods of dew point measure- 
ment, electrical conductivity and remote optical techniques, have 
been identified as having potential for this application. This paper 
discusses the feasibility of such instrumentation in the light of pre- 
liminary experiments and analyses. Preliminary experiments with 
NaCl and NaOH demonstrated the potential usefulness of the elec- 
trical conductivity technique. Alkali metal salt-deposition rates 
from a hot gas stream can be measured in-situ. The present probe 
design needs improvement. Initial experiments have been done with 
a clean carrier gas. Additional tests with a simulated flue gas, and 
eventually in a PDU, will be necessary. Further refinement and 
design changes will undoubtedly be made, but the basis for practi- 
cal instrumentation is not available. 


$3242 (ANL—81-62, pp 775) Determination of combus- 
tion efficiency and calcium utilization of a fluidized bed com- 
bustion furnace. Fyans, R.L.; Culmo, R.F. (Perkin-Elmer 
Corp., Norwalk, CT). Jan 1982. NTIS, PC A99/MF AO1. 
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From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

Goo of he aes sonnenled aiteatn. at f treating coal used for 
fluidized bed combustion is by mixing limestone with the coal. This 
treatment removes sulfur from the stack emissions through an in 
situ combustion retention approach. During conbustion, the lime- 
stone decomposes to calcium oxide which reacts with the sulfur 
oxides. Analysis of the combustion products (i.e. flue gas, fly ash, 
and bed ash) determines the scrubbing and combustion efficiency of 
the fluidized bed combustion furnace. The flue gas analysis will de- 
termine the extent to which the sulfur oxides have been removed 
while the ash analysis for organic carbon, calcium carbonate and 
calcium oxide will determine the combustion efficiency and proper 
balance of limestone to coal. Since excess limestone will reduce the 
combustion efficiency and insufficient limestone will reduce scrub- 
bing efficiency, its balance is critical in the combustion process. 
This paper describes a thermogravimetric (TG) method that has 
been developed to determine the optimum balance of the limestone- 
coal fluidized bed combustion furnace. Using the Perkin-Elmer 
Model TGS-2 and System 4 microcomputer, retained water, un- 
reacted calcium carbonate, calcium oxide and organic carbon con- 
tents can be rapidly determined from a single sample. 


(ANL—81-62, pp 776-791) Flame radiation con- 
trol in high temperature furnaces. S i, T.; Morimoto, K.; 
Abe, T.; Ikeda, K. (Kobe Steel, Ltd., Japan). Jan 1982. 
NTIS, PC A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

iation from flames in high temperature furnaces was in- 

vestigated for saving energy. Fuels used in the experiment were 
kerosene, C heavy (No. 6) oil, coal-oil mixture (COM), coke oven 
gas and butane gas. The states of combustion basically fall into 
slow (delayed) combustion, ordinary combustion and rapid combus- 
tion. A soft (long) flame was formed in slow combustion and a hard 
(short) flame was formed in rapid combustion by changing mixing 
of fuel and air, or fuel droplets size. Results are as follows: (1) Ra- 
diation from the soft flame is greater than that from the hard flame, 
because of its high flame emissivity and large area of the flame sur- 
face. (2) Effects of fuel types on radiation agree with the data ob- 
tained by I.F.R.F. except for COM. (3) A COM firing flame repre- 
sents lower raidation than an oil firing flame. Because flame radi- 
ation from the oil firing flame is originally high, the effect of in- 
creasing flame radiation by addition of solid carbon to oil is not ob- 
served. (4) There is an optimum range of the amount of atomizing 
agent for increasing heat transfer in the furnaces. (5) Control of 
excess air, fuel injection position and the ratio of fuel injection ve- 
locity to air velocity are very important for saving energy and de- 
creasing NOx emission. (6) The fuel consumption of our new com- 
bustion method in soaking pits, heating furnaces and melting fur- 
naces is 5 to 15% less than that of prior combustion methods. 


33244 (DE—81-025439) Combustion characteristics of 
fine-ground coal, (Institute of Gas Technology, Chicago, IL 
(USA)). Jul 1981. 16p. NTIS, PC A02/MF AO0O1. 

An experimental program to determine the effect of coal 
particle size on the flame characteristics of pulverized coal is de- 
scribed. The program consists of firing pulverized coal at two mil- 
lion Btu/hr in a special experimental furnace designed to collect 
data on the combustion and heat transfer characteristics of flames 
comparing the characteristics of the various coal flames with com- 
parable oil flames to determine the feasibility of substituting fine- 
ground pulverized coal flames for heavy-oil flames and correlation 
of the flue-gas pollutant emissions with the fuel characteristics. Pa- 
rameters examined include how the flame heat release density, mass 
burning rate, flame temperatures, and heat transfer characteristics 
change with fuel particle size. 


33245 (PB—81-221319) Alkali vapor transport in coal 
conversion and combustion systems. Interim report. Hastie, 
J.W.; Plante, E.R.; Bonnell, D.W. (National Bureau of 
Standards, Washington, DC (USA)). May 1981. 80p. NTIS, 
PC A05/MF AO1. 

Alkali metal-containing vapor species are ubiquitous in coal 
coversion and combustion systems. These species originate from 
coal mineral and atmospheric impurities (organic and inorganic) 
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and from ceramic construction materials. Alternatively, they are 
present as additives, such as with potassium seeding for MHD or 
with bulk glass as a particle absorbing medium, or with dolomite in 
fluidized bed systems. Alkali vapor transport over representative 
slag, glass, and simple halide, hydroxide, and sulfate systems is dis- 
cussed in relation to materials and process limitations in coal-sup- 
ported energy systems. Problems associated with molecular-level 
vapor transport measurements are also considered. 


33246 Heterogeneous reactions and processes in coal 
combustion streams. Stinespring, C.D. (Morgantown Energy 
Technology Center, WV); Lawson, W.F.; Stewart, G.W. pp 
247-252 of Proceedings of the international conference on 
Cio8t "ees Essen, Germany; Verlag Glueckauf GmbH 
From International conference on coal science; Dusseldorf, 

F.R. Germany (7 Sep 1981). 

In coud combustion processes a number of environmental and 
materials constraints may be traced to the heterogeneous chemistry 
of the combustion ash. Studies by Linton, et.al, for example, have 
shown that ash particles consist of an aluminosilicate matrix whose 
surface is enriched in trace and minor elements such as Ca, Cr, Fe, 
K, Li, Pb, S, V, and Zn. This surface enrichment was initially at- 
tributed to a volatilization/adsorption process. More recent studies 
of ash particles and coal-associated aluminosilicate minerals (ash 
precursors) have suggested that the diffusion of bulk impurities and 
minor species from the interior of the ash particle to the surface 
(i.e., surface segregation) also significantly contributes to the ob- 
served surface enrichment. In this paper experimental studies of 
surface segregation in aluminosilicate minerals and a theoretical 
basis for the interpretation of these experimental results are dis- 
cussed. Using Auger electron spectroscopy, segregation of Fe, K, 
Ca, and S has been observed in heated illite. The measured segrega- 
tion levels are comparable to those observed in coal combustion 
ash. Moreover, semiquantitative estimates of the segregation kinet- 
ics indicate that appreciable surface enrichment may occur on a 
time scale comparable to the residence time of the ash particles in 
the high-temperature zone of the combustor. Thus, the major con- 
clusion of this study is that segregation may contribute significantly 
to the surface enrichment of ash particles formed from aluminosili- 
cate minierals such as illite. 


33247 Sulfur retention of calcium-containing coal during 
partial oxidation. Freund, H.; Lyon, R.K.; Bartok, W. 
(Exxon Research and Engineering Co., Linden, NJ). pp 
253-259 of Proceedings of the international conference on 
CoB en Essen, Germany; Verlag Glueckauf GmbH 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Most of the prior work on in-situ control of SO/sub x/ emis- 
sions from pulverized coal combustion has involved the direct in- 
jection of calcium based sorbents such as limestone, dolomite, or 
Ca(OH). In this paper, we report a series of experiments with a 
sorbent of an entirely different kind: coals within which calcium 
was atomically dispersed by ion exchange, i.e., calcium bound to 
the coal’s carboxylate or phenolic groups. During partial oxidation, 
gasification, or fuel-rich combustion, in the absence of significant 
moisture in the coal, conditions inside the strongly reducing region 
may be thermodynamically favorable to sulfur sorption, CaS being 
more stable under reducing conditions at higher temperatures than 
CaSO, is under oxidizing conditions. We have discovered that 
under certain critical fuel-rich conditions, coals containing ion-ex- 
changeable calcium could be burned with the bulk of the coal’s 
sulfur being retained as CaS in the recovered solids. The effects of 
various experimental parameters upon sulfur retention have been 
measured and are reported herein. 


33248 Experimental observations of the early stages of 
combustion of individual coal particles. McLean, W.J.; Pohl, 
J.H.; Hardestry, D.R. (Sandia National Labs., Livermore, 
CA). pp 708-713 of Proceedings of the international confer- 
ence on coal science. Essen, Germany; Verlag Glueckauf 
GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 
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We are conducting fundamental studies of the physical and 
chemical phenomena occurring during the early stages of combus- 
tion of pulverized fuels, viz., heat-up, devolatilizatin, ignition, and 
the initial phase of char burning. In practical systems, these stages 
are characterized by rapid particle heating in high temperature gas- 
eous oxidizing atmospheres characterized by very complex flow 
and mixing processes. Our experiments are carried out in a simpli- 
fied mixing environment which permits direct observation of indi- 
vidual particles entrained and rapidly heated in high temperature 
oxidizing atmospheres. In a previous publication, we described our 
observations of soot formation during devolatilization, and noted 
the tendency of bituminous coal to form large soot agglomerates 
during the early stages of combustion. In the present paper we 
extend these observations to other coals. A summary of the coals 
tested for soot formation by shadowgraph and optical micrograph 
techniques are given in Table I along with an estimated rating of 
the relative soot forming tendency of that coal. We find the soot 
forming tendency to be primarily a function of coal rank. Both the 
high volatile A and the low volatile bituminous coals of 85% and 
90% C (dmmf) respectively form agglomerated soot under all con- 
ditions, while the lignite (71%C) forms no agglomerated observable 
soot, and the high volatile C bituminous coal (75%C) forms trace 
quantities of unagglomerated soot, but only at the higher tempera- 
ture conditions. While the soot forming tendency is primarily a 
function of coal rank, there are secondary dependencies on particle 
size and gas temperature. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 33125, 33266, 34004, 34010, 34011 


33249 (ANL—81-62, » PP 420-429) Private industry and 
synfuels, the instrumentation and control role. Lloyd, E.A. 
(Hydrocarbon Research, Inc., McLean, VA). Jan 1982. 
S, PC A99/MF AOl1. 

From Symposium on instrumentation and control for fossil 

energy processes; San Francisco, CA, USA (8 Jun 1981). 
series of studies has addressed the capability of the US in- 

dustrial base required to achieve a daily synfuels production of one 
million barrels per day by 1990 and three million barrels per day by 
the year 2000. These studies were sponsored by DOE and conduct- 
ed by four contractors, who examined many aspects of bringing a 
synfuels industry into being. The analyses were based on an imple- 
mentation schedule required to produce the target quantities using a 
nominal 60,000 barrels/day plant size and using a population mix of 
production processes. The first plants used indirect liquefaction 
processes with startup commencing in 1985; direct liquefaction 
processes were to be on-line by 1987. The overall conclusion is that 
either the one or three million barrel per day scenario could be im- 
plemented without major dislocation to the US economy as a 
whole. But to do so without major problems, action must be 
planned and taken to overcome potential labor, material and equip- 
ment impediments. The study found that almost 39 million man- 
hours would be needed in construction labor for the indirect coal 
liquids plants, but only 22 million for the direct liquefaction plants. 
The difference is because the indirect plants are essentially two 
plants in one - a gasfication plant at the front end connected to a 
liquefaction plant at the back. 


0160 Health And Safety 
REFER ALSO TO CITATION(S) 32938, 34651, 34817 


33250 (PB—81-214884) Analysis of fire data, noe 
tests, and small-scale tests for conveyor belts used in under- 

ground coal mines, Final report. Braun, E.; Meade, R.E.; 
Smith, L.R. (National Bureau of Standards, Washington, 
DC (USA)). May 1981. 106p. NTIS, PC A06/MF AO1. 

An investigation into the requirements and fire test perform- 
ance of conveyor belts intended for use in underground coal mines 
was conduted. The aim of this study was to develop recommenda- 
tions for the Mine Safety and Health Administration (MSHA) on a 
test method suitable for measuring the fire hazard potential of a 
conveyor belt in a coal mine environment. A review of incident 
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data, large-scale tests, and small-scale tests was conducted to pro- 
vide the necessary information. The incident data was analyzed 
with the goal of developing scenarios that could form the basis for 
a suitable test to evaluate the appropiateness of the existing test. 
Large-scale tests were reviewed to determine anticipated belt fire 
performance under ‘realistic’ end-use conditions. The tests showed 
how geometry, input energy, and ventilation controlled belt fire 
performance. Small-scale tests were used to provide information on 
specific fire properties such as ease of ignition, flame spread, and 
smoke generating potential. 


33251 (PB—81-215329) Electromagnetic retransmission 
system for locating trapped mine workers. Open file report 
(final), August 1978-December 1979. Raab, F.H.; Hansen, 
P.K. (Polhemus Navigation Sciences, Inc., Essex Junction, 
VT (USA)). Feb 1980. 268p. NTIS, PC A12/MF AO. 

The electromagnetic retransmission system is a new, auto- 
mated method of locating trapped mine workers. This technique 
overcomes many limitations inherent in electromagnetic direction 
finding by reducing the effects of the conducting ground to an ac- 
ceptable maximum, by finding position accurately in the presence 
of antenna tilt, and by eliminating the need for the receiver to be 
located directly above the subsurface transmitter. 


33252 (PB—81-222085) Evaluation of respiratory protec- 
tion in coal preparation plants. Contract report (final). 
(Enviro Control, Inc., Rockville, MD (USA)). Jul 1980. 
115p. NTIS, PC A06/MF AO1. 

Surface coal mine (SIC-1211) and preparation facility oper- 
ations were studied to determine respirable dust and vapor hazards 
and the effectiveness of respiratory protective equipment. Eight 
coal preparation facilities were surveyed. Dust samples were taken 
at strip mining, raw coal processing, coal preparation and coal 
loading operations, and at quality control laboratories. Area and 
personal air samples and area samples of methyl isobutyl carbinol 
(108112) (MIBC) were collected and quantitative respirator fit tests 
were performed. Concentrations of respirable coal dust in excess of 
Mining Safety and Health Administration’s (MSHA's) permissible 
exposure limits (PEL) were found only in one coal loader at one 
facility. Respirable dust concentrations ranged from 0.01 to 2.73 
milligrams per cubic meter (mg/cu m). The highest concentrations 
were measured on workers performing surface mine and coal load- 
ing activities. Only 1 out of 80 personal samples was greater than 
2mg/cu m. Out of 51 area samples of respirable coal dust, 15 ex- 
ceeded the MSHA PEL. Only 72 percent of the workers tested 
used acceptable respiratory protection. The occurrence of facial 
hair was significant in the workers who did not obtain satisfactory 
protection. The authors recommend that engineering controls be 
implemented to reduce dust concentrations, and a respiratory pro- 
tection program be implemented. 


33253 (PB—82-151705) Coal mine dust respiratory pro- 
tective devices. Harris, H.E. (Eastern Associated Coal Corp 
a PA (USA)). Oct 1974. 223p. NTIS, PC Alo/ 
MF AOl 

The report is on the current status of respirator usage and 
effectiveness in coal mining operations. Topics include field survey 
of possession and use of respirators, duration of use, job classifica- 
tion, training and maintenance, training programs, respirator main- 
tenance, acceptability of respirators, models used, problems associ- 
ated with respirator use, breathing difficulties, physical discomforts, 
suggestions for improvements; determination of respirator effective- 
ness under field conditions for coal and silica dust; field evaluation 
of single use respirators; and recommendations. Of three models 
evaluated, the Welsh model 7165 is considered acceptable by the 
miners wearing test units. Wearing discomfort and breathing resist- 
ance are cited by miners as the major disadvantages of half-mask 
respirators in general use in bituminous underground coal mining. 
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REFER ALSO TO CITATION(S) 33141, 33182, 34741 


33254 Effect of hydrologic uncertainty on regulatory effi- 
ciency for surface in semiarid regions. Davis, D.R.; 
Fogel, M.M. (Univ. of Porton Tucson). pp 337-344 of 
1981 symposium on surface-mining hydrology, sedimento- 
logy, and reclamation. Graves, D.H. (ed.). Lexington, KY; 
University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Uncertainties in the hydrologic regime of an area impacted 
by surface mining make it difficult to predict the effect of the 
mining activities on the hydrologic balance, particularly for se- 
miarid regions. In turn, these uncertainties cloud the issue for deter- 
mining whether the regulations will allow for attainment of the 
1977 Reclamation Act's objectives. A test of hypothesis and a sta- 
tistical decision-theoretic approach are put forward as ways to ex- 
amine the problem. Standards for successful revegetation as stated 
in the Act are an example, possibly the only one, of the test of hy- 
pothesis that compliance has in fact taken place. The regulations, 
both draft and final including the comments, the law itself, legisla- 
tive history and court decisions are all examined to determine the 
implied attitude towards uncertainty. The implications drawn from 
this review are reflected in the design criteria for sediment ponds. 
It is shown that the uncertainty in semiarid rainfall statistics, a 
normal characteristic of mining areas in the Western United STates, 
has a profound effect on the performance of sediment ponds and 
revegetation. As these uncertainties are not considered in the regu- 
lations, the regulatory results are not nationally uniform. Thus, it is 
argued that these uncertainties should be taken into account both in 
the formulation of governmental regulations and in the steps taken 
by the mining industry to conform to the regulations. 
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REFER ALSO TO CITATION(S) 32935 
0201 Reserves 


33255 (DOE/ET/60003—1) Econometrics of exhaustible 
resource supply: a theory and an application. Final report. 
Epple, D.; Hansen, L.P. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA)). Dec 1981. Contract AC02-79ET60003. 
63p. NTIS, PC A04/MF A0O1. Order Number DE82010056. 

An econometric model of US oil and natural gas discoveries 
is developed in this study. The econometric model is explicitly de- 
rived as the solution to the problem of maximizing the expected 
discounted after tax present value of revenues net of exploration, 
development, and production costs. The model contains equations 
representing producers’ formation of price expectations and sepa- 
rate equations giving producers’ optimal exploration decisions con- 
tingent on expected prices. A procedure is developed for imposing 
resource base constraints (e.g., ultimate recovery estimates based on 
geological analysis) when estimating the econometric model. The 
model is estimated using aggregate post-war data for the United 
States. Production from a given addition to proved reserves is as- 
sumed to follow a negative exponential path, and additions of 
proved reserves from a given discovery are assumed to follow a 
negative exponential path. Annual discoveries of oil and natural gas 
are estimated as latent variables. These latent variables are the en- 
dogenous variables in the econometric model of oil and natural gas 
discoveries. The model is estimated without resource base con- 
straints. The model is also estimated imposing the mean oil and nat- 
ural gas ultimate recovery estimates of the US Geological Survey. 
Simulations through the year 2020 are reported for various future 
price regimes. 


33256 (USGS-OFR—81-621) Arctic summary report. 
Outer Continental Shelf and onshore oil and gas activities and 
impacts in the Arctic: a summary report, October 1981. 
Arctic summary report. Jackson, J.B.; Golden, B.F.; Stadny- 
chenko, A.; Kolasinski, S. (Rogers, Golden and Halpern, 
Inc., Philadelphia, PA (USA)). 1981. 146p. Geological 
Survey, 640 National Center, Reston, VA 22092. 
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Portions of document are illegible. 

This summary report begins with a chapter describing the 
Arctic subregion. Sections of this chapter discuss the geology of 
the area, including the most recent OCS oil and gas resource and 
reserve estimates, climate, sand and gravel, the biological environ- 
ment, the people, and current land use. The magnitude and timing 
of oil and gas activity are discussed in chapter 2. The third chapter 
presents information on oil and gas transportation strategies. Chap- 
ter 4 describes the nearshore and onshore facilities and impacts that 
are occurring and/or probably will occur as a result of current and 
projected lease sales. Appen‘lixes provide further detail, and a glos- 
sary presents definitions of geologic, industry-specific, and other 
special terms used in the report. OCS resource and reserve esti- 
mates presented in the summary report reflect the most recent Fed- 
eral Government information. 
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REFER ALSO TO CITATION(S) 33256, 34839 


$3257 (USGS-OFR—81-620) Gulf of Mexico Summary 
Report 2. A revision of Outer Continental shelf oil and gas 
activities in the Gulf of Mexico and their Onshore Impacts: a 
summary report, September 1980. Havran, K.J. (Rogers, 
Golden and Halpern, Inc., Philadelphia, PA (USA)). Aug 
1981. 15 Geological Survey, 640 National Center, 
Reston, VA 22092. 

Portions of document are illegible. 

The Gulf of Mexico Outer Continental Shelf (OCS) contin- 
ues to be the most intensively developed offshore oil- and gas-pro- 
ducing region in the world. OCS-related activity which has oc- 
curred recently as well as the projected level of near-term activity 
are described in this report. With the development of technology, 
exploration, development, and production are being extended to in- 
clude areas off the coast of southwest Florida and deep-water areas 
near the Mississippi River Delta. The hydrocarbon potential of the 
region, while not well established in the frontier portions, generally 
remains favorable. A total of 482 fields have been discovered to 
date in the federally regulated part of the Gulf of Mexico. Reserve 
estimates have been made for the 435 producing fields in the 
region. Through December 31, 1980, those fields have produced 5.0 
billion barrels of oil and condensate, and 48.7 trillion cubic feet of 
gas. Remaining recoverable reserves are 3.1 billion barrels of oil 
and 40.2 trillion cubic feet of gas. Estimates of undiscovered recov- 
erable resources for the Gulf of Mexico are 6.6 billion barrels of oil 
and 71.9 trillion cubic feet of gas. Since enactment of the Outer 
Continental Shelf Lands Act in 1953, there have been 42 oil and 
gas lease sales in the Gulf of Mexico. An average of three lease 
sales per year are scheduled through 1986. Exploration, develop- 
ment, and production in the Gulf of Mexico Region are continuing 
at a rapid pace. (DMC) 


0203 Drilling And Production 
REFER ALSO TO CITATION(S) 33256, 33257, 33291, 34855 


33258 (DOE/BETC/QPR—81/3) Liquid fossil fuel tech- 
nology. Quarterly technical progress report, July-September 
1981, Linville, B. (ed.). (Department of Energy, Bartlesville, 
OK (USA). Bartlesville Energy Technology Center). Jan 
1982. 77p. NTIS, PC A05/MF A0Oi. Order Number 
DE82007732. 

Progress accomplished during the quarter ending September 
1981 is reported under the following headings: liquid fossil fuel 
cycle; extraction (reservoir characterization and evaluation, recov- 
ery projects, reservoir access, extraction technology, recovery 
processes and process implementation); liquid processing (character- 
ization, thermodynamics, and process technology); utilization 
(energy conversion - adaptive engineering, combustion systems as- 
sessment, and heat engines/heat recovery); and project integration 
and technology transfer. Special reports include: air drilling re- 
search; fluid injection in reservoirs; target reservoirs in Permian 
Basin suitable for CO: flooding; heavy oil technology; and the fate 
of used motor oil/results of a survey. 
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33259 (DOE/MC/08333—3-Vol.2) Feasibility and eco- 
nomics of by-product CO2 supply for enhanced oil recovery. 
Volume 2, Appendices. Final report. Anada, H.; King, D.; 
Seskus, A.; Fraser, M.; Sears, J. (Science Applications, Inc., 
Morgantown, WV (USA); West Virginia Care, Morgan- 
town (USA). Dept. of Electrical Engineering). Jan 1982. 
Contract AM21-78MC08333. 554p. NTIS, BC A24/MF 
A01. Order Number DE82004815. 

Volume II contains appendices for the following: oil fields 
amenable to COs flooding; reserves of natural CO2; power plants; 
cement plants; ammonia plants; natural gas processing plants; fuel 
alcohol (ethanol) plants; ethylene oxide plants; refinery fluid cata- 
lytic regeneration units and hydrogen plants; projected power 
plants to 1988; proposed fuel alcohol (ethanol) plants; proposed 
SNG plants; proposed fluid catalytic cracking units and hydrogen 
plants; design procedure for MEA; design procedure for KaCOs; 
economic analysis methodology and assumptions; example of calcu- 
lations of compression and moisture removal system; and listing of 
program for Out of Kilter algorithm. (ATT) 


33260 (LBL—13185) Estimation of in-situ thermal con- 
ductivities from temperature lent measurements, Hoang, 
V.T. (Lawrence Berkeley Lab., CA (USA)). Dec 1980. 
Contract W-7405-ENG-48. 165p. NTIS, PC A08/MF AOI. 
Order Number DE82007618. 

A mathematical model has been developed to study the 
effect of variable thermal conductivity of the formations, and the 
wellbore characteristics, on the fluid temperature behavior inside 
the wellbore during injection or production and after shut-in. 
During the injection or production period the wellbore fluid tem- 
perature is controlled mainly by the fluid flow rate and the heat 
lost from the fluid to the formation. During the shut-in period, the 
fluid temperature is strongly affected by differences in the forma- 
tion thermal conductivities. Based on the results of the present anal- 
ysis, two methods for estimating in-situ thermal conductivity were 
derived. First, the line source concept is extended to estimate 
values of the formation thermal conductivities utilizing the fluid 
temperature record during the transient period of injection or pro- 
duction and shut-in. The second method is applied when a well is 
under thermal equilibrium conditions. Values of the formation ther- 
mal conductivities can also be estimated by using a continuous tem- 
perature gradient log and by measuring the thermal conductivity of 
the formation at a few selected wellbore locations. 


33261 (MPIS—5/1980) Investigation of two phase (oil, 
tensid) flow in capillaries. Szekely, G. (Max-Planck-Institut 
fuer Stroemungsforschung, Goettingen (Germany, F.R.)). 
Jul 1980. 72p. German). NTIS, PC A04/MF A011. 
Capillary flow phenomena were studied. The feasibility of a 
crude extraction method which can increase the eventual output of 
existing oil wells is discussed. A gas/water solution together with 
other additives is pumped into the well. This solution acts on the 
crude trapped in permeable stone formations. The state of the 
trapped oil is similar to oil in a capillary tube. Using laboratory ap- 
paratus, the characteristic two phase flow resulting when the tensid 
solution forces the oil out of the capillary was demonstrated. 


(NP—2902040) Enhanced oil-recovery operations 
in Kansas, 1979. Energy Resources Series 17. Paul, S.E.; 
Bahnmaier, E.L. Geological Survey, Lawrence 
(USA)). 1981. 21lp. Univ. of Kansas, Kansas Geological 
Survey, 1930 Ave. A, Campus West, Lawrence, KS 66044, 
Data for 1552 enhanced oil-recovery (EOR) projects are 
listed in this report and a map shows their distribution. The major- 
ity of the EOR projects fall into the categories of pressure mainte- 
nance, dump floods, and controlled waterfloods, which are second- 
ary recovery projects. There are several active tertiary projects and 
a few inactive projects. Active EOR projects are listed alphabeti- 
cally by county and field. Data on thickness and depth of oil-pro- 
ducing zones or injection horizons, sources of water, and cumula- 
tive figures on oil produced and water injected are included. 
(DMC) 
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33263 (SAND—82-0394C) Operational experiences of a 
downhole steam generator. Marshall, B.W. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 17p. (CONF-820316—1). NTIS, PC A02/MF 
A01. Order Neuer DE82010161. 

From California regional SPE meeting; San Francisco, CA, 
USA (24 Mar 1982). 

The US Department of Energy has supported the develop- 
ment of downhole steam generators for enhanced oil recovery as a 
part of Project DEEP STEAM. A final step in the development 
program was to deploy a downhole steam generator (DHSG) in the 
field to demonstrate its reliable operation and to evaluate the effect 
of the combined steam/exhaust products effluent on the reservoir. 
Sandia National Laboratories entered into an agreement with the 
City of Long Beach to place two direct contact, high pressure 
combustors in the Wilmington Field in Long Beach, California. 
These units one downhole and the other on the surface, have now 
been operated for a few months and gas communication with the 
production wells measured. The operational experience of this field 
experiment are discussed. 


33264 Proceedings - joint SPE/DOE symposium on en- 
hanced oil recovery, 2nd (Society of Petroleum Engineers of 
AIME), 1981. Dallas, TX; Society of Petroleum Engineers 
(1981). 617p. (CONF- -810438—). 

From 2. joint SPE/DOE symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (5 Apr 1981). 

This conference proceedings contains 44 papers. Thirty-nine 
papers are indexed separately. Topics covered include: fireflooding 
a high gravity crude; tertiary oil recovery; downhole steam gener- 
ators and generation; polymerflooding; surfactant use; carbon diox- 
ide displacement; high pressure oil recovery; CO2 flooding; water- 
flooding; foam rheology; and oil recovery computer modelling. 
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REFER ALSO TO CITATION(S) 34814 


33265 (DOE/EV/06020—T5) LPG land transportation 
and storage safety. Final report. (Applied Technology Corp., 


Norman, OK (USA)). Dec 1981. Contract ACO05- 
78EV06020. 145p. NTIS, PC A07/MF AO1. Order Number 
DE820061 16. 

This report contains an analytical examination of fatal acci- 
dents involving liquefied petroleum gas (LPG) releases during 
transportation and/or transportation related storage. Principal em- 
phasis was on accidents during the nine-year period 1971-1979, Fa- 
talities to members of the general public (i.e., those at the scene of 
the accident through coincidence or curiosity) were of special in- 
terest. Transportation accidents involving railroad tank cars, trucks, 
and pipelines were examined as were accidents at storage facilities, 
including loading and unloading at such facilities. The main sources 
of the necessary historical accident data were the accident reports 
submitted to the Department of Transportation by LPG carriers, 
National Transportation Safety Board accident reports, articles in 
the National Fire Protection Association journals, other literature, 
and personal interviews with firemen, company personnel, and 
others with knowledge of certain accidents. The data indicate that, 
on the average, releases of LPG during transportation and interme- 
diate storage cause approximately six fatalities per year to members 
of the general public. The individual risk is about 1 death per 
37,000,000 persons; about the same as the risk of a person on the 
ground being killed by an airplane crash, and much less than the 
risk of death by lightning, tornadoes, or dam failures. 
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33266 (DOE/IA—0010/16) International energy indica- 
tors. Rossi, E. Jr. (ed.). Seer snetinn —e Secretary for In- 
ternational Affairs, W: Office of Market 
Analysis). Dec 1981. 30p. s. PCy ‘A03/MF AO1. Order 
Number DE82010236. 

Data are tabulated and graphically represented on interna- 
tional energy indicators. The following are presented: world crude 
oil production, 1974 to October 1981; OPEC crude oil productive 
capacity; world crude oil and refined product inventory levels, 
1975 to October, 1981; oil consumption in OECD countries, 1975 to 
October 1981; USSR crude oil production and exports, 1975 to Oc- 
tober, 1981; free world and US nuclear electricity generation, 1973 
to December, 1981 and current capacity. Specific US data present- 
ed are: US domestic oil supply, 1977 to June, 1981; US gross im- 
ports of crude oil and products, 1973 to October, 1981; landed cost 
of Saudi crude current and 1974 dollars; US coal trade, 1975 to 
September, 1981; US natural gas trade, 1975 to October, 1981; sum- 
mary of US merchandise trade, 1977 to October, 1981; and energy/ 
GNP ratio. (MCW) 


33267 (NASA-CR—165486) Forecast of future aviation 
fuels: the model. final report. Ayati, M.B.; Liu, C.Y.; Eng- 
lish, J.M. (California Univ., Los Angeles (USA)). Sep 1981. 
192p. NTIS, PC A09/MF AOl. 

A conceptual models of the commercial air transportation in- 
dustry is developed which can be used to predict trends in econom- 
ics, demand, and consumption. The methodology is based on di- 
graph theory, which considers the interaction of variables and 
propagation of changes. Air transportation economics are treated 
by examination of major variables, their relationships, historic 
trends, and calculation of regression coefficients. A description of 
the modeling technique and a compilation of historic airline indus- 
try statistics used to determine interaction coefficients are included. 
Results of model validations show negligible difference between 
actual and projected values over the twenty-eight year period of 
1959 to 1976. A limited application of the method presents forecasts 
of air tranportation industry demand, growth, revenue, costs, and 
fuel consumption to 2020 for two scenarios of future economic 
growth and energy consumption. 


33268 (PB—81-216384) Steps to ensure the viability of 
the residential fuel oil distribution system. Final report. Bos, 
P. (Resource Planning Associates, Inc., Cambridge, MA 
(USA)). Oct 1980. 99p. NTIS, PC A05/MF AOl. 

The study includes three major tasks: (1) identification and 
selection of problems for analysis which are crucial to the market 
viability of fuel oil dealers; (2) development and testing of hypoth- 
eses for possible causative factors behind each problem; (3) analysis 
and identification of the causes and effects of each problem and de- 
termination of appropriate corrective actions. 


33269 (PB—82-139833) Alaska OCS socioeconomic stud- 
ies program, Technical report number 63. North Aleutian 
Shelf petroleum technology assessment; OCS Lease Sale No. 
75. Final report. Hanley, P.T.; Wade, W.W.; Feldman, M.F. 
(Dames and Moore, Anchorage, AK (USA)). Dec 1980. 
199p. NTIS, PC A09/MF AOl1. 

This report identifies the petroleum technology that may be 
used to develop the oil and gas resources of the North Aleutian 
Shelf OCS Lease Sale No. 75. The analysis focuses on both the in- 
dividual field development components (types of platforms, pipe- 
lines, etc.) and the overall development strategies. The most likely 
overall development strategy for the North Aleutian Shelf would 
involve several fields sharing large diameter pipelines (one oil, one 
gas) to a crude oil terminal and LNG plant located on the south- 
western Alaska Peninsula. Typical pipeline distances from the cen- 
tral portion of the basin to the North Aleutian Shelf Peninsula 
would be about 72 kilometers (45 miles). Production platforms 
would probably be hybrid steel jacket/Cook Inlet or Cook Inlet de- 
signs since the possibility exists of ice encounter. This study also as- 
sesses the economic viability of various development strategies 
under different reservoir, environmental, and locational assump- 
tions. Reflecting the significant 1979-89 oil price increases, the mini- 
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mum economic field size is on the order of 50 to 100 million bar- 
rels. A marketing analysis of potential North Aleutian Shelf oil and 
gas supplies is also conducted. Significant production from this 
basin cannot be anticipated until the early 1990's. Estimates of man- 
power requirements disaggregated by various facilities and activi- 
ties are made to specify employment requirements for exploration, 
development, and production. The report concludes a description 
of the facilities, equipment, and manpower requirements for a hypo- 
thetical development case corresponding to the U.S.G:S. statistical 
mean resource estimate. 


$3270 (PB—82-141417) Alaska OCS socioeconomic stud- 
ies program. Technical report number 62. Statewide and re- 
gional economic and demographic systems, Beaufort Sea (71) 
impact analysis. Final report. bo rang W.; Huskey, L. 
(Peat, Marwick, Mitchell an and a Anc orage, AK (USA)). 
Aug 1981. 276p. NTIS, PC Al3 

The study is concerned primarily with measuring the eco- 
nomic effects of the proposed Outer Continental Shelf (OCS) petro- 
leum development in the Beaufort Sea (sale 71). The study includes 
a statewide and regional historic baseline analysis and base case 
projections against which the direct and indirect economic effects 
of Beaufort Sea OCS petroleum development are measured. The 
analysis and projections are carried out on a statewide level for se- 
lected regions within the state economy. The regions include An- 
chorage, Southcentral, Fairbanks, and North Slope regions of the 
Man-in-the-Arctic Program (MAP) models. 


0208 Waste Management 


ay (PB—81-222804) Sulfur pollution control. Phase I. 
The disposal program (sections 5 through 7). Open file report 
(final). Rieber, M.; Fuller, R.; Dellaretti, O. (Arizona Univ., 
Tucson (USA)). Jan 1981. 190p. NTIS, PC A09/MF AO1. 
Sulfur recovery from domestic sour natural gas and petro- 
leum refining is estimated on a current basis and projected to the 
mid-1990's on a regional basis. The former depends importantly on 
gas production projections for the Overthrust Belt and the associat- 
ed H2S. The latter depends largely on projected increases in the 
sulfur content and weight of imported crude oils, total crude oil im- 
ports, and anticipated refinery response. 


$3272 (PB—180233) Feasibility of a regenerathve high 
temperature amine absorption process for the control of sulfur 
dioxide emissions from stack gases. Beutner, H.P.; Niessen, 
W.R.; Haley, H.E.; Emerson, W.S. (Little (Arthur D.), Inc., 
Cantieliag | MA (USA). 25 Jan 1969. 54p. NTIS. 

This report is directed toward elucidating the irreversible re- 
actions in the amine-sulfur dioxide system and explores potential 
methods of chemically recovering the sulfur values. This effort is 
successful insofar as insight is gained into the reactions of sulfur 
dioxide in amines at elevated temperatures and a better perspective 
of the required recovery processes is achieved. In order to gain a 
perspective of the economics of the modified amined process, engi- 
neering cost estimates are carried out for potential process schemes 
involving chemical recovery. A significant result of this research 
work was the observations of the disproportionation of the ab- 
sorbed sulfur dioxide in the amine into di- and polythionates, for 
example, according to the following overall equation 20 SOD2U + 
8 HD2U0 yields 6 SD2UOD6U (2-) + SDSUOD6U (2-) + 16 
H(+). This reaction might have ramifications extending to a vari- 
ety of sulfur dioxide sorption processes in the temperature range of 
200$ to 350$F. 
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REFER ALSO TO CITATION(S) 33284, 33285, 34680, 34703 


33273 (CONF-811208—4) Statistical database manage- 
ment for ecosystem-effects analysis, Goyert, J.C.; Daniels, 
K.L. (Oak _— National Lab., TN (USA). 1981. Contract 
W-7405-ENG-26. 12p. » PC A0O2/MF AOl. Order 
Number DE82005199. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 
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A team of scientists in the Environmental Sciences Division 
(ESD) at Oak Ridge National Laboratory has developed a multi- 
year study to estimate the environmental effects of a synthetic oil 
spill into lentic freshwater ecosystems. The toxicity of synthetic 
fuels was evaluated at three levels of increasing complexity; single 
species bioassays, laboratory microcosms, and outdoor pond ecosys- 
tems. A statistical database management system had to be devel- 
oped that would organize, document, retrieve, and analyze the 
large amounts of data that were generated during the study. The 
potential problems anticipated in developing the database included: 
(1) developing a logical file organization and documentation 
system; (2) designing consistent and code sheets while 
satisfying the needs of different scientific investigators; and (3) cre- 
ating and updating data files during the period of study. These 
problems were resolved by: (1) developing a hierarchical file struc- 
ture and naming convention using partitioned data sets; (2) creating 
investigator specific and project specific code sheets while main- 
taining consistent variable names across all project components; and 
(3) employing the Statistical Analysis System’s MACRO, INFILE, 
and SET statements for data set creation and update. 


33274 (EGG—1183-2441) Biological assessment: possible 
impacts of exploratory drilling in Section 18B, Naval Petro- 
leum Reserve No. 2, Kern County, California on the 

gered San Joaquin kit fox, blunt-nosed leopard lizard, and 
other sensitive Dogg Mh tr T.P. (BG and G, Inc., 
Goleta, CA (USA). Measurements Group). Nov 
1981. Contract ACOS-TON' 01183. 42p. NTIS, PC A03/MF 
A01. Order Number DE82007586. 

The proposed site is thought to provide habitat for the en- 
dangered an Joaquin kit fox and blunt-nosed leopard lizard, as well 
as the giant kangaroo rat and San Joaquin antelope ground squirrel. 
The objective of this study was to assess the possible impacts of the 
exploratory drilling on these species and their essential habitats. 
The proposed project will have four phases: (1) surveying; (2) site 
preparation; (3) drilling, logging, and testing; and (4) cleanup and 
restoration. During site preparation approximately 1.5 acres of 
vegetation and surface soils will be removed for an access road and 
well pad. During a 20-day drilling, logging, and testing phase, there 
will be increased vehicular traffic, human activities, noise and 
ground vibrations, and illumination during the night. Although 1.5 
acres of habitat will be disturbed, there is no evidence to indicate 
any of the species has burrows on-site that will be lost during land 
clearing. Loss of habitat will be mitigated during the cleanup and 
restoration phases when disturbed areas will be revegetated. In- 
creased traffic, human activities, noise and ground vibration levels, 
as well as illumination throughout the night, may disturb the fauna. 
However, these species have adapted to intensive human distur- 
bances on Elk Hills without obvious negative effects. The most 
direct threat to the species is the possibility that they might be 
killed by vehicles. Since the project poses so few threats to individ- 
ual endangered or sensitive species, and since minor habitat distur- 
bances will be mitigated during a restoration program, it is unlikely 
that completion of the project jeopardizes the continued existence 
of any of the species or their essential habitats. (ERB) 


33275 (PB—81-184095) Physical model 
evaluation for the South Atlantic OCS region. Final report. 
(JAYCOR, Alexandria, VA (USA)). Dec 1980. 337p. NTIS, 
PC A15/MF A011. 

The objective of the evaluation was to determine which 
models, if any, were best suited to the program needs in assessing 
the distribution of pollutants resulting from offshore activities. Em- 
phasis is placed on models that can assess the probability of occur- 
ence of circumstances hazardous to offshore structures. 


33276 (PB—81-184947) The feasibility of identifying 
mystery oil spills. Final report. Hunt, G.S.; Mayo, D.W.; 
Horton, D.B. (Maine Dept. of Environmental Protection, 
Augusta (USA). Bureau of Water Quality Control). Apr 
1981. 86p. NTIS, PC A05/MF AO1. 

Several off-the-shelf passive tagging techniques for a 
ing the origin of mystery oil spills were evaluated to determine the 
viability of enforcement provisions of Maine's Oil Conveyance 
Law. Duplicating the operating conditions experienced during 
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every-day marine terminals activities, ship's samples of all crude oil 
shipments received during 15 day intervals in Portland (Maine) 
Harbor were collected. Selected samples from those collected 
during a test interval were subjected to artificial spills in 500 gallon 
tanks exposed to outdoor, sea-side ambient conditions experienced 
in Portland, Maine. Subsamples of each artificial spill were taken 
during the 15 day test interval to determine the effect of weather- 
ing. Attempts were made to match weathered unknowns to collec- 
tions of known oil containing the ‘mystery’ oil. Several passive tag- 
ging techniques were used such as the comparison of high resolu- 
tion and low resolution gas chromatography, vanadium-nickel 
ratios, sulfur nitrogen ratios, and infrared spectra. Successes, fail- 
ures, and limitations of the passive tagging methods are discussed. 


33277 (PB—81-188344) Environmental assessment of 

Buccaneer gas and oil field in the northwestern Gulf of 

Mexico, 1975-1980. Volume II. Fishes and macro-crusta- 

ceans/biofouling communities. Technical memo. Gallaway, 

B.J. (National Marine Fisheries Service, Galveston, TX 

(USA). en Lab.). Nov 1980. 115p. NTIS, PC A06/ 
MF AO1 


Environmental and ecosystem alterations associated with the 
development and release of contaminants from an active gas and oil 
field were found to have been primarily related to the presence of 
the structures and the discharge of produced water. The presence 
of the structures contributed to turbulent mixing, and allowed for 
the development of a rich and diverse biofouling community. The 
resulting artificial reefs were found to serve as points of aggrega- 
tion for reef fishes as well as species which prey upon them. The 
produced waters contained low levels of contaminants and were 
toxic at varying degrees to all organisms tested. The effects of the 
recreational fisheries associated with petroleum platforms in the 
Gulf on the stocks of red snapper appear to represent a major area 
of concern. 


33278 (PB—81-189318) Video and photographic recon- 
naissance of Phleger and Sweet Banks, northwest and Gulf of 
Mexico. Final report. (Continental Shelf Associates, Inc., 
~ rr FL (USA)). Aug 1980. 29p. NTIS, PC A03/MF 


A video and photographic reconnaissance of portions of 
Phlieger and Sweet Banks was conducted for the purpose of docu- 
menting the associated biota prior to the potential leasing of oil and 
gas tracts that contain the banks within their boundaries. The hard 
bottom biota associated with the surveyed depths of 122 to 173 
meters on Phleger Bank included sponges, comatulid crinoids, para- 
muricid sea fans, spiral sea whips Cirrhipathes sp., and the Rought- 
onguebass, Holanthias martinicensis. 


33279 (PB—81-190142) Georges Bank: fish and fuel, pro- 
ceedings of annual Sea Grant lecture and symposium (9th) 
held at Kresge Auditorium, Massachusetts Institute of Tech- 
nology on 23 October 1980. (Massachusetts Inst. of Tech., 
Cambridge (USA). Sea Grant Program). 1980. 39p. NTIS, 
PC A03/MF AOl. 

The report is for the ninth annual Sea Grant lecture and 
symposium held on October 23, 1980 at MIT. The panel discussions 
relate to oil and gas development on Georges Bank and its effects 
on the marine environment and fisheries. 


33280 (PB—81-196271) Environmental assessment of the 
alaskan continental shelf: reports of principal investigators. 
Volume 2: receptors microbiology, ecological processes. (Na- 
tional Oceanic and Atmospheric Administration, Rockville, 
MD (USA). Environmental Research Labs.). 1980. 52ip. 
NTIS, PC A22/MF AOl1. 

Potential interactions of microorganisms and pollutants re- 
sulting from petroleum development on the outer Continental Shelf 
of Alaska were assessed. Microbial activity and crude oil/microbial 
interactions in the waters and sediments of Cook inlet and the 
Beaufort Sea were studied. 


33281 (PB—82-147489) Oil spill clean-up: an economic 
and regulatory model. Bidwell, J.B. (Massachusetts Inst. of 
Tech., Cambridge (USA). Marine Industry Advisory Serv- 
ices). 1 Jul 1981" 30p. NTIS, PC A03/MF AO1. 
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The broadest objective of the report is to develop a model 
which will provide policy makers with a strategic tool to analyze 
options for response to accidental oil pollution under varying sets 
of assumptions. With it, it will be possible to calculate optimal con- 
figurations of cleanup resources in terms of locations, types and 
quantities of cleanup equipment that should be strategically stock- 
piled in response to estimates of long term needs. Well before 
actual need, companies operating in a region in which the model is 
being used will be able to gain a new, improved perspective on 
their role and responsibilities in the regional clean-up system. 


33262 (USGS-OFR—80-175) Oil-spill risk beg for 
the Kodiak Island. Samuels, W.B.; Lanfear, K.J.; Nakassis, 
A. (Geological Survey, Washington, DC (USA)). "1980. 99p. 
NTIS, PC A05/MF A0O1. Order Number DE82902012. 

An oil-spill risk analysis was conducted to determine the rel- 
ative environmental hazards of developing oil in different regions 
of the Kodiak Island Outer Continental Shelf (OCS) lease area. The 
study analyzed the probability of spill occurrences, likely paths of 
oil slicks, and locations of resources vulnerable to spilled oil. The 
analysis included estimates of the time between spill occurrence and 
contact with resources. The combined results yielded estimates of 
the overall risks associated with development of the proposed lease 
area. Assuming that oil will be found in all parts of the lease area, 
and depending upon the routes chosen to transport oil from OCS 
platforms to the shore, the leasing of the tracts proposed for OCS 
Sale 46 will result in an expected number of 1.1 spills. The estimat- 
ed probability that land will be contacted by one or more oil spills 
which have been at sea less than 30 days is 0.43. 


33283 Environmental impact of offshore brine disposal 
associated with petroleum storage activities. Randall, R.E.; 
Hann, R.W. Jr. (Tex AandM, College Station, USA). Off- 
shore Technology Conference; 2: 461-472(1981). (CONF- 
8105157—). 

From 13. annual offshore technology conference; Houston, 
TX, = (4 May 1981). 

In September 1977 engineers and scientists at Texas AandM 
University began a study to assess the environmental impact of the 
eventual discharge of a brine effluent from the Bryan Mound site of 
the Department of Energy's Strategic Petroleum Reserve Program. 
The organization and management philosophy for an interdisciplin- 
ary team of principal investigators is discussed. The primary project 
study areas are physical oceanography, analysis of the discharge 
plume, water and sediment quality, nekton, benthos, phytoplankton, 
zooplankton, and these areas are supported by management, field 
and data management components. This paper summarizes the re- 
sults from the pre-disposal and intensive postdisposal periods. 


0210 Legislation And Regulation 


33284 (PB—81-186058) Evaluation of sulfur-in-fuel oil 
regulation revision (Rhode Island). Final report. (Atlantic En- 
vironmental Associates, Inc., Waltham, MA (USA)). 29 Dec 
1980. 279p. NTIS, PC A13/MF AO1. 

The existing sulfur-in-fuel oil regulations for the state of 
Rhode Island limit sulfur content to 1.0 percent for both area and 
point sources. In part as a result of this regulation, the Rhode 
Island portion of the Metropolitan Providence Interstate Air Qual- 
ity Control Region (AQCR) is presently designated as attainment 
with respect to sulfur dioxide (SO2). The chief output of the study 
is an assessment of the potential impacts on air quality with respect 
to the applicable air pollution regulations (National Ambient Air 
Quality Standards (NAAQS) and Prevention of Significant Deterio- 
ration (PSD) Increments) for each conversion scenario. Thus, the 
report provides a technical basis for a potential amendment to the 
existing Rhode Island State Implementation Plan (SIP) concerning 
the sulfur-in-fuel limitations. 


33285 (PB—82-123514) Environmental impact guidelines 
for new source petroleum refineries. Final report. (Wapora, 
Inc., Washington, DC (USA)). Oct 1981. 128p. NTIS, PC 
A07/MF AO1. 

This guideline document has been prepared to augment the 
information previously released by the Office of Federal Activities 
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entitled Environmental Impact Assessment Guidelines for Selected 
New Source Industries. Its purpose is to provide guidance for the 
preparation and/or review of environmental documents (Environ- 
mental Information Document or Environmental Impact Statement) 
which EPA may require under the authority of the National Envi- 
ronmental Policy Act (NEPA) as part of the new source (NPDES) 
permit application review process. This document has been pre- 
pared in seven sections, organized in a manner to facilitate analysis 
of the various facets of the environmental review process. The ini- 
tial section includes a broad overview of the industry intended to 
familiarize the audience with the processes, trends, impacts and ap- 
plicable pollution regulations commonly encountered in the petro- 
leum refining industry. Succeeding sections provide a comprehen- 
sive identification and analysis of potential environmental impacts, 
pollution control technologies available to meet Federal standards, 
and other controllable impacts. The document concludes with three 
sections: available alternatives a listing of Federal regulations (other 
than pollution control) which may apply to the new source appli- 
cant, and a comprehensive listing of references for further reading. 


33286 (PB—82-152869) Bulk gasoline terminals - back- 
ground information for proposed standards, (draft environ- 
mental impact statement). Interim final report. (Environmen- 
tal Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Dec 1980. 
323p. NTIS, PC A1l4/MF AOl1. 

Standards of performance to control volatile organic com- 
pound emissions from new, modified, and reconstructed bulk gaso- 
line terminal loading racks are being proposed under the authority 
of Section III of the Clean Air Act. This document contains back- 
ground information and environmental and economic assessments of 
the regulatory alternatives considered in developing the proposed 
standards. A separate Section in this document is devoted solely to 
an analysis of the potential environmental impacts associated with 
the proposed standards. Both adverse and beneficial impacts in such 
areas as air and water pollution, increased solid waste disposal, and 
increased energy consumption are discussed. 
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REFER ALSO TO CITATION(S) 33286 


33287 (PB—82-149030) Study of the factors affecting the 
safety of Arctic pipelines. Technical report (final) 1979-1981, 
Black, W.T.; Holloway, D.M.; Luscher, U.; Nyman, D.J.; 
Thomas, H.P. (Woodward-Clyde Consultants, San Francis- 
co, CA (USA)). Nov 1981. 114p. NTIS, PC A06/MF AOI. 

This report provides a detailed assessment of current prac- 
tices employed in the design, construction, testing, inspection, oper- 
ation, and maintenance of arctic pipelines which provide for safety 
to the public and protection of the environment. Existing research 
project pertaining to arctic pipelining problems are summarized. 
Hazards to pipelines that are unique to or accentuated by the arctic 
conditions are reviewed. A comparison is made between existing 
Canadian and U.S. regulations as they apply to arctic gas pipelines. 
The results of the study provide a basis for considering revisions to 
U.S. regulations for gas and liquid pipelines that may be applicable 
in arctic and subarctic areas. Recommendations are made for fur- 
ther research that is needed to enhance arctic pipeline safety. 


0230 Properties 
REFER ALSO TO CITATION(S) 33098 


33288 (AD-A—106056/5) Generation of electrostatic 
charge in fuel handling systems: a literature survey. Final 
report 1973-1980. Leonard, J.T. (Naval Research Lab., 
Washington, DC (USA)). 24 Sep 1981. 55p. NTIS, PC 
A04/MF AOl1. 

A review is presented on the status of research on the gen- 
eration and dissipation of electrostatic charge by hydrocarbon liq- 
uids and fuels, with emphasis on the period 1973-1980. Both metal- 
lic and nonmetallic fuel handling systems are covered, including the 
special problems encountered in aircraft fuel tanks filled with poly- 
urethane foam. The review stresses recent advances and presents 
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opportunities for future research in some neglected, but nonetheless 
fundamentals areas affecting the charge generation process. 


33289 (INIS-mf—6854, + v) Role of physics in the for- 
mulation of lubricating oil. Wartawan, Anton L. 1981. (In 
Indonesian). Dep. NTIS (US Sales Only). 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

Lubrication is the most important thing in the performance 
and maintaining of every machinary system almost in the whole 
process of modern technology. By using the precise lubricating oil 
to a certain machine it will affected maximum performance and 
lasting longer. The formulation of lubricating oil, which consist of 
the base oil and additives, we must consider its physical and its 
chemical character of substance respectively. The physical role es- 
pecially in the process of formulating the domain of different type 
and quality of lubricating oil has an important meaning. 


0240 Storage 
REFER ALSO TO CITATION(S) 33283 


33290 (AD-A—108530/7) Status of Strategic Petroleum 
Reserve activities--September 1981. (Vermont Univ., Bur- 
lington (USA). Dept. of Physics). 2 Oct 1981. 13p. NTIS, 
PC A02/MF AO1. 

Title VIII of the Energy Security Act requires the President 
to fill the Strategic Petroleum Reserve (SPR) at an average rate of 
at least 100,000 barrels per day for fiscal year 1981 and each suc- 
ceeding fiscal year. This report discusses the Government's activi- 
ties to contract for SPR oil as of September 29, 1981. It also dis- 
cusses the volume of oil delivered to the Department of Energy’s 
(DOE's) SPR storage facilities and the status of these facilities as of 
September 21, 1981. The report is based on our review of DOE 
and Defense Fuel Supply Center (DFSC) program documents, and 
of publications and studies related to the program. We also inter- 
viewed officials in DOE and DFSC. We did not verify the availa- 
ble capacity of SPR storage facilities nor the volume of oil received 
by DOE. 


33291 (UCRL—86503) Improving the injectability of 
high-salinity brines for disposal or waterflooding operations. 
Raber, E.; Thompson, R.E.; Smith, F.H. (Lawrence Liver- 
more National Lab., CA (USA)). 25 Jul 1981. Contract W- 
7405-ENG-48. 22p. (CONF-811023—8). NTIS, PC A02/ 
MF AO1. Order Number DE82005822. 

From 1981 SPE annual technical conference and exhibition; 
San Antonio, TX, USA (4 Oct 1981). 

This work is part of a study conducted by Lawrence Liver- 
more National Laboratory (LLNL) to improve the performance of 
brine injection wells at Gulf Coast Strategic Petroleum Reserve 
Sites. Our involvement established that granular media filtration, 
when used with proper chemical pretreatments, provides an effec- 
tive and economical method for removing particulates from hyper- 
saline brines. This treatment allows for the injection of 200,000 B/ 
D with significantly increased well half-lives of 30 years. 
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REFER ALSO TO CITATION(S) 33239, 33258 
03 NATURAL GAS 
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REFER ALSO TO CITATION(S) 33255, 33256 
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0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 33256, 33257, 34839 


$3292 (DOE/MC/10866—T12) Shale characterization 
and resource appraisal of Devonian black shales of the Appa- 
lachian basin. a grand report for October to December 
1981, (Geological Survey, Reston, VA (USA)). 1981. Con- 
tract Noe 79MC10866. 2p. NTIS, PC A02/MF A0O1. Order 
Number DE82007125. 

The objective is to characterize the Devonian shales of the 
Appalachian basins. Status of each of the following projects are 
briefly presented for the month of December; stratigraphy; geo- 
physics; geochemistry; structure study; conodont maturation-pale- 
ontology; geochemistry-trace element study; data systems; clay 
mineralogy; and resource appraisal. (ATT) 


0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 33256, 33257 
0304 Products And By-products 


33293 (PB—82-153503) Development of an improved 
LNG plant failure rate data base. Final report March 1980- 
June 1981. Johnson, D.W.; Welker, J.R. (Applied Technol- 
ogy Corp., Norman, OK (USA)). Sep 1981. 86p. NTIS, PC 
A0S/MF AO1. 

Questionnaires were sent to LNG plant operators requesting 
data on failures of gas pretreatment systems, vaporizers, compres- 
sors, valves, piping, storage tanks, fire and leak detection systems, 
etc. The responses were combined to broaden the failure rate data 
base for major LNG plant equipment. The results generally agree 
with data found in an earlier survey. The results will be useful for 
individual plants in performing fault tree analyses to determine 
methods of improving plant reliability. Data on human failure rates 
were weak and additional human error research may be required. 


0305 Health And Safety 

REFER ALSO TO CITATION(S) 33300 

0306 Marketing And Economics 

REFER ALSO TO CITATION(S) 33266, 33269, 33270 
0307 Waste Management 

REFER ALSO TO CITATION(S) 33271 

0308 Environmental Effects 


REFER ALSO TO CITATION(S) 33277, 34680 


33204 (PB—81-222309) Environmental research plan for 
= supply technologies. Volume I. Executive summary. Final 
port. Tipton, L.M.; Junkin, P.D. (TRW, Inc., McLean, 
vA (USA)). 29 May 1981. 78p. NTIS, PC A05/MF AOl. 
TRW has assembled a five-year research plan on the envi- 
ronmental impacts and constraints associated with gas supply tech- 
nologies for use by GRI as a basic planning document. The plan 
identifies specific environmental research needs based on state-of- 
the-art technology and current environmental knowledge. Technol- 
ogies considered include those producing unconventional natural 
gas (tight gas sands, Devonian shale, coalbed methane, and geopres- 
sured methane), SNG from coal and peat and SNG from biomass 
(land-based, water-based and waste). 
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33205 (PB—81-222317) Environmental research plan for 
gas supply technologies. Volume II. Environmental research 
plan, Final report. Tipton, L.M.; Junkin, P.D. W, Inc., 


(TR 
McLean, VA (USA)). 29 May 1981. 168p. NTIS, PC A08/ 


The study was initiated with a review and analysis of Feder- 
al environmental regulations affecting gas supply technologies. An 
updated regulatory analysis appears in the final report. Next, the 
technological and environmental state of the art of each gas supply 
technology was analyzed with the help of a series of consultants 
recommended by GRI, each of whom is considered an expert in a 
given gas supply technology area. Based on regulatory require- 
ments, technology status, and current environmental knowledge, 
the environmental issues associated with each technology area were 
identified. Environmental research being performed by government, 
industry and educational institutions was identified by computerized 
literature search and reviewed for applicability. Finally, recom- 
mended research activities for GRI funding were developed and a 
suitable prioritization methodology was devised. 


0309 Artificial Stimulation 
REFER ALSO TO CITATION(S) 34855 


33296 (CONF-820323—2) Unconventional natural gas re- 
sources. Doherty, M.G. (Institute of Gas Technology, Chi- 
cago, IL (USA)). 1982. 17p. Inst. of Gas Technology, 3424 
South State Street, IIT Center, Chicago, IL 60616. 

From 61. annual convention of the Gas Processors Associ- 
ation; Dallas, TX, USA (15 Mar 1982). 

Unconventional natural gas sources are subject to consider- 
able amounts of research and controversy. The most often-men- 
tioned unconventional sources are tight gas formations, coal seams, 
aquifers, and Devonian shales. However, there are other unconven- 
tional sources that also should be pointed out: methane hydrates, 
ultra-deep formations, and abiogenic gas. The chemical composition 
of gas from unconventional sources is essentially the same as natu- 
ral gas from conventional resources which varies with the produc- 
ing horizons. The major difference between the two is the nature of 
the reservoir. Gas production from the unconventional resources is 
technically more difficult, usually more expensive, and less predict- 
able than conventional sources. This report describes in general the 
different unconventional natural gas resources. The difficulties in 
terms of production and the degree of success with producing the 
resources are discussed. 


33297 (DOE/METC—145) Comparative analysis of stim- 
ulations in the eastern gas shales. Horton, A.I. (Department 
of Energy, Morgantown, WV (USA). Mor, “green Energy 
Techno Ogy Center). 1981. 1280, NTIS, PC A07/MF AOL 
Order Number DE82010709. 

In this project, sixty-two wells in eight states have been 
stimulated by massive hydraulic fracturing, cryogenic fracturing, 
foam fracturing, displaced chemical explosives and novel tech- 
niques. Two of the novel stimulations used (1) nitrogen alone and 
(2) oil assisted with nitrogen. The other two novel treatments un- 
successfully attempted (1) an open hole packer staged frac and (2) a 
kerosene frac. These two were mechanical and conceptual failures. 
Details of the stimulations and production data have been compiled 
and studied. The limited data available in regions of similar geolog- 
ic factors preclude a thorough analysis on the stimulation effective- 
ness. However, the experience that has been gained has established 
trends which may prove helpful to those who are considering stim- 
ulation technology in future well drilling ventures in the shale. This 
document describes the methods employed, the results obtained, the 
variables used, the production observed and the conclusions of- 
fered. These data substantiate the fact that the stimulation method- 
ology of naturally fractured reservoirs is not yet established for all 
regions within the shale basins. The strategy that appears to be 
plausible is merely to link the wellbore to the natural fracture 
system that is the gas reservoir in the shale formation. Much more 
synthesis of geologic data are required to identify shale gas pros- 
pects. In geographical regions where the natural fractured density 
is characterized as relatively high, this linkup can be achieved by a 
multidirectional stimulation technique such as a borehole shooting 
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as well as a conventional size foam fracturing treatment. In regions 
characterized as having a sparse natural fracture system, the appar- 
ent cost effective stimulation method is foam fracturing. 


33298 (PB—81-222291) Gas recovery from coal deposits. 
Final report. Lee, A.A.; Skillern, C.R.; Watkins, D.R. 
(TRW, Inc., McLean, VA (USA)). Jan 1981. 113p. NTIS, 
PC ‘A06/MF AOl. 

The objective of this project was to assess the production 
potential of coalbeds at depth below 2500 feet and to determine the 
effectiveness of hydraulic fracturing in deep coalbeds. Two deep 
tests were performed, one in the Greater Green River Area and 
one in the Piceance Basin, both in Colorado. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 33287 


33299 (ANL—81-62, pp 465-472) Metering gas - particle 
flow in annular venturimeters. Werner, M.L.; Crowe, C.T. 
(Washington State Univ., Pullman, WA). Jan 1982. NTIS, 
PC A99/MF A01. Contract FG22-80PC30212. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

e use of annular venturimeters for metering single-phase 
flows allows one to shorten upstream calming lengths. An experi- 
mental study is being conducted at Washington State University to 
determine if comparable reductions in calming length are achiev- 
able with annular venturimeters for metering gas-solids flows. The 
results presented in this paper show that the calming length for an- 
nular venturimeters can be markedly reduced without loss of meter 
sensitivity. The results also indicate that the added pressure loss due 
to increased surface area does not appreciably degrade the sensitiv- 
ity of the annular venturimeter. Experimental results have shown 
that the performance at the annular venturimeter for gas-solids 
flows is essentially the same as that for conventional venturimeters. 
The performance of the annular venturimeter is unaffected by up- 
stream calming lengths as short as 5 pipe diameters from an elbow. 


33300 (PB—81-872269) Natural gas: bulk carriers, Janu- 
ary, 1974-July, 1981 (citations from Oceanic Abstracts). 
Report for January 1974-July 1981. (National Technical In- 
formation Service, Springfield, VA (USA)). Jul 1981. 75p. 
NTIS PC 01/MF NOI. 

The construction and operation of ships for the transport of 
liquefied natural gas are considered. Emphasis is on safety devices 
as well as the equipment used for loading and unloading. Insulation 
requirements for tanks are included. (Contains 75 citations fully in- 
dexed and including a title list.) 


33301 (PB—82-133323) Gas line PZT power transducer. 
Final report, October 1980-June 1981. Kude, W.B.; Gossler, 
A.A. (Honeywell, Inc., Roseville, MN (USA). Technology 
Strategy Center). Aug 1981. 39p. NTIS, PC A03/MF AOl1. 

This report documents an evaluation of power requirements 
for automatic or remote gas meter reading and a study of the possi- 
ble sources of power generation to meet those requirements. An 
evaluation of the Cain Encoder as a remote meter encoding device 
has also been conducted. The study found that employing lead zir- 
conium titanium (PZT) reeds to convert acoustic energy accompa- 
nying gas lines to electrical power is infeasible. Insufficient power 
is generated by this method due to the incompatible characteristics 
of broadband acoustic energy and frequency-specific PZT efficien- 
cy. Only the mechanical energy stored in the compressed gas is 
found to be sufficient to power meter reading systems. This me- 
chanical energy can be tapped at two locations. A small turbine or 
piston engine placed upstream of or in lieu of the final pressure reg- 
ulators would generate ample power for meter reading. Using gas 
meters as engines to generate power also is sufficient. The practi- 
cality of these two approaches has not been established. The Cain 
Encoder operates with sound technology; however, it has not been 
demonstrated on gas meters and is in need of size reduction, some 
optional feature addition and field testing. 
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tg Pare gas: marine 


. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Nov 1981. 169p. 
NTIS PC NO1/MF NO1. 

Abstracts are presented of studies on various aspects of 
marine transportation of liquefied natural gas. This includes reports 
on forecasts, cargo tank design, terminal facilities, spills, safety as- 
pects, special tanker design, and handling equipment. (This updated 
bibliography contains 162 citations, 19 of which are new entries to 
the previous edition.) 
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33303 (PB—81-227985) Computer simulation and molecu- 
lar theory studies of natural gas mixtures. Annual report. 
Gubbins, K.E. (Cornell Univ., "tees NY (USA). Coll. of 
Engineering). 31 Dec 1980. 17p. NTIS, PC A02/MF AO1. 

Methods for predicting the properties of natural gas mixtures 
are needed that can be used with confidence for a wide variety of 
temperatures, pressures and compositions. At Cornell such methods 
are being developed by combining the methods of statistical ther- 
modynaics and computer simulation. 


33304 (PB—82-124322) Analyses of natural gas in Illi- 
nois. Meents, W.F. (Illinois State Geolo ay Survey, 
Urbana (USA)). 1981. 70p. NTIS, PC A04/ME- A0l. 

For nearly 50 years the Illinois State Geological Survey has 
been involved in the study of the geology and chemistry of natural 
gas in Illinois. By the end of 1979, samples from 2321 sources had 
been analyzed. This report contains the results of analyses of these 
samples. Major sources of gas samples and the number of samples 
from those sources included: solution gas from water wells (1402), 
gas wells (412), solution gas from oil wells (166); solution gas from 
oil-field water-supply wells (142), abandoned coal mine vents (60), 
gas seeps (38), landfill vents (16), and water springs (16). Several 
methods were used for analysis: 242 early gas samples were ana- 
lyzed using the Orsat method; 46 samples were checked on a Pod- 
bielniak apparatus; the remaining 2033 were analyzed by gas chro- 
matography. These data are presented as a computerized data base 
which should be particularly valuable to geologists and geochemists 
interested in the occurrence and geologic history of oil and gas, or 
who wish to assess the potential hazards to humans of certain gas- 
eous emanations. 
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REFER ALSO TO CITATION(S) 32935 


33305 (PB—82-856402) Tar sands. June, 1970-December, 
1981 (citations from the Engineering Index Data Base). 
Report - Jun 70-Dec 81. (National Technical Information 
Service, —— VA (USA)). Dec 1981. 124p. NTIS 
PC NOi/MF N01. 

This bibliography contains citations concerning mining proc- 
esses and recovery of tar sands from bitumen and other materials. 
The physical and chemical properties of tar sands are discussed, 
and the economics of their recovery is considered. (This updated 
bibliography contains 126 citations, 18 of which are new entries to 
the previous edition.) 
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(ANL—81-62, pp 613-626) Remote control of 
VLF electromagnetic waves. Moore, 
DF; . (Laramie Energy Tech. Center, WY). 
Jan 1982. NTIS, PC A99/MF AO0O1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
¢ remote control system described makes it possible to in- 
stall tracer gas canisters at selected locations in a modified in-situ 
oil shale retort during rubbling. After rubbling, the tracer gas is re- 
leased on command from the surface. These gas canisters are in- 
stalled from the surface through existing retort access holes. Coded 
transmission is used so that the canisters can be triggered individ- 
ually. The battery operated receiver with each canister can stand 
by for several months and then release the tracer gas when the ap- 
propriate signal is received. The proposed system would provide an 
economical method for obtaining tracer information. 


33307 (ANL—81-62, pp 700-706) Mathematical model to 
simulate horizontal in situ oil shale retorting. George, J.H. 
(Univ. of Wyoming, Laramie); Halcomb, R.; Harris, H.G. 
Jan 1982. NTIS, PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
mathematical model was developed to simulate the in-situ 
retorting of oil shale via a horizontal mode of operation. A typical 
proposed experiment involves rubblizing the bed by explosive frac- 
turing, after a suitable overall void fraction is obtained by mining 
out part of the oil shale bed (sometimes called modified in situ oil 
shale retorting in contrast to true in situ retorting. The rubblized 
bed of oil shale would than be ignited at one end, and the combus- 
tion front propagated in the horizontal y-direction by injecting air 
into the ignited end at several different vertical levels. As the flame 
front propogated through the bed along the y-axis, the oil formed 
by retorting would have flowed downward to be recovered in a 
trough or sump in the bottom of the well. From this brief descrip- 
tion, it is apparent that horizontal retorting is similar to the more 
conventional vertical mode of operation, with one important differ- 
ence: if the bed is sufficiently thick, the combustion at the top of 
the oil shale bed can override the combustion at the bottom of the 
bed. The override effect is assumed to be primarily a result of prod- 
uct oil moving downward through the bed due to gravitational 
forces. As the oil moves downward, volatile gases tend to move 
upward and forward through the porous bed, following the path of 
least resistance. As a result, some oil is burned at the bottom of the 
retort, slowing the advance of the combustion zone there, while the 
volatile rising gases encourage a more rapid propagation of the 
flame front in the upper part of the bed. 


33308 (UCRL—86674) Fluidized-bed pyrolysis of oil 
shale. Richardson, J.H.; Huss, E.B. (Lawrence Livermore 
National Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. 26p. (CONF-820304—6). NTIS, PC A03/MF 
A01. Order Number DE82002583. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Several quartz isothermal fluidized-bed reactors have been 
constructed in order to measure kinetics and oil properties relevant 
to surface retorting by fluidized-bed processes. The rate of volatile 
total hydrocarbon evolution is measured with a flame ionization de- 
tector, although various techniques are currently being evaluated 
for doing species-selective (as opposed to total hydrocarbon) kinet- 
ics. Oil yield experiments are performed separately from the kinetic 
experiments due to the experimental conditions necessary to mini- 
mize mist formation and maximize oil collection. Oil composition is 
determined via subsequent analysis (gas chromatography). Gas evo- 
lution kinetics, oil yield and oil composition are determined both as 
a function of oil shale parameters (e.g., particle size, grade, Eastern 
vs. Western deposits) and fluidized-bed parameters (temperature, 
sweep gas composition, gas velocity, bed particle size, and bed ge- 
ometry). An ultimate goal is the development of diagnostic meth- 
ods relating oil composition to processing parameters. 


Solar retorting of oil shale. Gregg, D.W. (to 

Dept. of Energy). US Patent Application 258,352. 28 Apr 
1981. 11p. Contract W-7405-ENG-48. 

An apparatus and method are described for retorting oil 

shale using solar radiation. Oil shale is introduced into a first retort- 


ERA VOL. 7, NO. 13 / 4048 


ing chamber having a solar focus zone. There the oil shale is ex- 
posed to solar radiation and rapidly brought to a predetermined re- 
torting temperature. Once the shale has reached this temperature, it 
is removed from the solar focus zone and transferred to a second 
retorting chamber. In the second chamber, the oil shale is main- 
tained at the retorting temperature, without direct exposure to solar 
radiation, until the retorting is complete. 


33310 System for utilizing shale oil fines. Harak, A.E. 
(to Dept. of Energy). US Patent Application 243,307. 13 
Mar 1981. 14p. 

A system is provided for utilizing fines of carbonaceous ma- 
terials such as particles or pieces of oil shale of about one-half inch 
or less diameter which are rejected for use in some conventional or 
prior surface retorting process, which obtains maximum utilization 
of the energy content of the fines and which produces a waste 
which is relatively inert and of a size to facilitate disposal. The 
system includes a cyclone retort which pyrolyzes the fines in the 
presence of heated gaseous combustion products, the cyclone retort 
having a first outlet through which vapors can exit that can be 
cooled to provide oil, and having a second outlet through which 
spent shale fines are removed. A burner connected to the spent 
shale outlet of the cyclone retort, burns the spent shale with air, to 
provide hot combustion products that are carried back to the cy- 
clone retort to supply gaseous combustion products utilized therein. 
The burner heats the spent shale to a temperature which forms a 
molten slag, and the molten slag is removed from the burner into a 
quencher that suddenly cools the molten slag to form granules that 
are relatively inert and of a size that is convenient to handle for 
disposal in the ground or in industrial processes. 


0405 Properties And Composition 
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33311 (DOE/ET/13015—-T3) Process water analyses. 
Environmental monitoring during operation of the Paraho 
semi-works retort. Heistand, R.N.; Morriss, L.L. (Develop- 
ment Engineering, Inc., Grand Junction, CO (USA)). 1982. 
Contract AC03- 78ET13015. 18p. NTIS, PC A02/MF AO1. 
Order Number DE81029971. 

The process water has been sampled at the Anvil Points Oil 
Shale Research Facility and analyzed. Water from the oil/water 
separation tank and recycle gas lines and blower has been analyzed 
chemically. The Paraho data for process water streams appears to 
be valid. General agreement with other laboratories is quite good. 
Mean electroneutrality (anion/cation ratio) for the Paraho data is 
perfect (or 1.0). Other balances (such as sulfur or nitrogen) are also 
1.0 (or essentially 100%). The Paraho process water streams, 
though similar, do have distinct differences. The water from oil/ 
water separation can be distinguished quite readily from water 
drained from recycle gas lines and blower. The main salt in both 
streams is ammonium carbonate (or bicarbonate). No sulfides were 
detected in either stream. Major differences between the process 
water streams are stated. Copies of the analytical procedures are 
provided along with critical comments. Generally, there is no prob- 
lem. However, in certain instances the standard methods must be 
modified for the analysis of oil shale process water streams. 


33312 (PNL-SA—9505) Comparative analysis of polycy- 
clic aromatic sulfur heterocycles isolated from four shale oils, 
Willey, C.; Pelroy, R.; Stewart, D. (Pacific Northwest Lab., 
Richland, WA (USA)). Dec 1981. Contract AC06- 
76RL01830. 12p. (CONF-811086—6). NTIS, PC A02/MF 
A01. Order Number DE82007169. 

From 6. symposium on polycyclic aromatic hydrocarbons; 
Columbus, OH, USA (27 Oct 1981). 

This report describes the isolation of sulfur heterocycle frac- 
tions from four shale oils (Paraho, Geokinetics, Occidental, and Rio 
Blanco), the use of capillary column gas chromatography and mass 
spectrometry for the identification of individual mixture compo- 
nents, and a reverse (Ames) and forward mutation assay with Sal- 
monella typhimurium to screen for possible health hazards. The 
major components of the Polycyclic Aromatic Sulfur Heterocycles 
(PASH) fractions for all four shale oils were found to be two- to 
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three-ringed parent and alkylated thiophene compounds. In all 
cases the PASH fractions showed no more specific mutagenic re- 
sponse than the neutral PAC fractions from which they were isolat- 
ed. The only mutagenic response which was detected in the PASH 
fractions was for the Rio Blanco shale oil and showed specific mu- 
tagenic response similar to the neutral PAC fraction from which it 
was isolated. Finally, the forward mutation 8-azaguanine test was 
apparently more sensitive than the Ames histidine reversion test in 
detecting mutagenic activity for the chemical fractions from the 
shale oils. 


33313 Comparison of laboratory methods for studying 
leaching of retorted oil shale. Grant, C.L. (Univ. of New 
Hampshire, Durham, NH); Trujillo, F.J.; Taylor, H.E.; 
Miller, M.M.; Skogerboe, R.K. pp 451-456 of 1981 sympo- 
sium on surface-mining hydrology, sedimentology, and rec- 
lamation. Graves, D.H. (ed.). Lexington, KY; niversity of 
Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; a ay KY, USA (7 Dec 1981). 

In conjunction with the development of a shale oil industry, 
disposal of retorted oil shale poses a major water pollution threat in 
an area of the country where water is already in short supply. Al- 
though long term field studies are in progress, laboratory leaching 
studies represent an economical interim means to obtain some infor- 
mation on mobilization and transformation of pollutants. In this 
work, batch equilibrations and discontinuous column extractions are 
used to prepare leachates which are extensively analyzed. The im- 
portance of variables such as contact time, solid-to-extractant ratio, 
particle size, and degree of agitation are demonstrated. The useful- 
ness of chemical equilibrium calculations is illustrated. 


0406 Direct Uses And By-products 


33314 (EPRI-AP—2186) Shale oil: potential for electric 
power fuels. Final report. Gragg, M.; Lumpkin, R.E.; Guth- 
rie, H.D.; Woinsky, S.G. Occidental Research Co: 
Irvine, CA (USA)). Dec 1981. 99p. NTIS, PC A05 F 
A01. Order Number DE82901906. 

This paper reviews the status of the oil shale industry and 
the impact it will have on the electric power industry in the years 
1990 to 2000. The nontechnical problems are not addressed in detail 
as they have been suitably dealt with elsewhere. The available tech- 
nologies for producing shale oil are reviewed. The major problem 
most processes face today is scale-up to commercial size. An indus- 
try of nearly 400,000 BPD is anticipated for 1990. The industry 
could grow to 1,000,000 BPD by the year 2000 with the introduc- 
tion of second generation processes in the 1990s. The availability of 
shale oil may have a direct impact on the electric power industry 
initially. As the refineries improve their ability to handle shale oil, 
the availability of this fuel to the electric power industry for direct 
firing will decrease. The offgas from the oil shale industry could be 
of major importance to the electric power industry. One-quarter to 
one-third of the energy produced by the oil shale industry will be 
in the form of offgas (the gas produced in the retorting process). 
This will usually be a low Btu gas and therefore likely to be uti- 
lized on site to make electricity. The high yield of distillate fuels 
from shale oil could be important to the utility industry's demand 
for distillate fuels in peak shaving power generation. In addition to 
the potential supply implications, a shale oil industry and the people 
to support it will represent a substantial increase in power genera- 
tion required in the shale oil region. 


0408 Marketing And Economics 
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33315 (PNL—3830-Vol.4) Western oil-shale development: 
a technology assessment. Volume 4. Solid waste from mining 
and surface retorts. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Jan 1982. Contract AC06-76RL01830. 
69p. NTIS, PC A04/MF A01. Order Number DE82010107. 


04 OIL SHALES AND TAR SANDS 
0410 Enviromental Aspects 


The overall objectives of this study were to: review and 
evaluate published information on the disposal, composition, and 
leachability of solid wastes produced by aboveground shale oil ex- 
traction processes; examine the relationship of development to sur- 
face and groundwater quality in the Piceance Creek basin of north- 
western Colorado; and identify key areas of research necessary to 
quantitative assessment of impact. Information is presented under 
the following section headings: proposed surface retorting develop- 
ments; surface retorting processes; environmental concerns; chemi- 
cal/mineralogical composition of raw and retorted oil shale; dispos- 
al procedures; water quality; and research needs. 


33316 Design parameters for oil shale waste disposal sys- 

tems. Bloomfield, R.A.; Stewart, B.M. (Bur of Mines, Wash- 

apa DC). Report of Investigations - United States, Bureau 
Mines; No. 8544, 42(1981). 

A data base has been developed describing the physical- 
chemical properties, geotechnical engineering properties, and natu- 
ral cementation characteristics of spent shale. Results of field com- 
paction and seepage pond tests are presented, along with results of 
a partially saturated finite element seepage model used to predict 
infiltration and seepage rates. Preliminary engineering analyses are 
presented for underground disposal systems which include material 
transport methods, and for a surface disposal system which includes 
stability analyses. 13 refs. 
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33317 (PB—82-155508) Water assessment report on 
paraho oil shale demonstration plant, white river basin - utah. 
(International Engineering Co., Inc., Denver, CO (USA)). 


Aug 1981. 76p. NTIS, PC A05/MF AOl 

The Federal Non-nuclear Energy Research and Develop- 
ment Act of 1974, as amended, provides that the U.S. Water Re- 
sources Council (WRC) will undertake assessments of water re- 
source requirements and water supply availability for any non-nu- 
clear energy technology. Acting under the provisions of Section 
13(b) of the Act, the Department of Energy by letter dated April 
23, 1980, requested that WRC undertake a water assessment for the 
Paraho Oil Shale Demonstration Project to be constructed in 
Uintah County, Utah. The objectives of the study were to develop 
and analyze relevant information and data which could be used as a 
basis to document: (1) water requirements for the project, (2) pres- 
ent and future water supply availability, and (3) water resources im- 
pacts. 


33318 (PB—82-156746) Water assessment report on Rio 
Blanco Oil Shale Demonstration Project, White River Basin - 
Colorado. ne Ge at BCE Co., Inc., Denver, CO 
(USA)). gs 1981. 85p PC A05/MF AOl. 

The assessment of the water resource impacts of the poten- 
tial Rio Blanco Oil Shale Project is mandated by Federal law. The 
Non-nuclear Energy and Development Act of 1974, as amended, 
provides that the U.S. Water Resources Council will undertake as- 
sessments of water requirements and water availability for any non- 
nuclear energy technology which is in line for Federal Assistance 
authorized by the Act. The study inventoried the water resources 
occurrence, use problems, and future availability within the White 
River Basin. 


33319 (PB—82-156753) Water assessment reports on Rio 
Blanco Oil Shale Demonstration Project and Cathedral Bluffs 
Shale Oil Demonstration Project, White River Basin - Colo- 
rado. Appendices C and D. (International Engineering Co., 
Inc., Denver, CO (USA)). Sep 1981. 34p. NTIS, PC  A03/ 
MF AOI. 

This report includes: Appendices C, simulation model de- 
scription and sample outputs; and appendices D, advisory commit- 
tee meeting minutes. This data pertains to water supply assessments 
made for the Rio Blanco oil shale demonstration project, and Ca- 
thedral Bluffs shale oil demonstration project which are located in 
Utah and Colorado. 
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33320 (PNL-SA—8764) Geochemistry of oil-shale solid- 
waste disposal. Wildung, R.E.; Zachara, J.M. (Pacific 
Northwest Lab., Richland, WA (USA)). 1980. Contract 
AC06-76RL01830. 6lp. (CONF-800822—6). 

A04/MF A01. Order Number DE82005774. 

From Oil shale: the environmental challenges conference; 
Vail, CO, USA (11 Aug 1980). 

This paper examines the relationship of oil shale develop- 
ment and disposal of solid wastes produced by aboveground shale 
oil extraction processes to surface and groundwater quality in the 
Piceance Creek Basin of northwestern Colorado and identifies key 
areas of research necessary to the quantitative assessment and the 
mitigation of impact. 
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33321 (@PST—81-141-4) Evaluation of uranium geo- 
chemical anomalies in the Charlotte 1° x 2° NTMS quadran- 
gle. ter, R.H. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Nov 1981. Con- 
tract AC09-76SR00001. 33p. NTIS, PC A03/MF AOl. 
Order Number DE82007599. 

This report contains a synthesis of published geological, geo- 
physical, and geochemical information for portions of Cabarrus and 
Rowan Counties, NC, where uranium geochemical anomalies have 
been described by Heffner and Ferguson (1978). The results of a 
ground radiation survey in selected areas are also described. Based 
on an evaluation of published information and the data obtained in 
the field study, conclusions are made regarding the possible occur- 
rence of uranium concentration. Recommendations for detailed sur- 
veys in certain areas are also presented. 


33322 (GJBX—1-82-Vol.1) NURE aerial gamma ray and 
magnetic detail survey of portions of northeast Washington. 
Volume I, Data acquisition, reduction and interpretation. 


Final report. (Bendix Field Engineering Corp., Grand Junc- 
tion, CO (USA); Carson Helicopters, Inc., "Perkasie, PA 
(USA)). Nov 1981. Contract ACI -16GJ01664. 296p. NTIS, 
PC Al3/MF A0O1. Order Number DE82010677. 

As part of the Department of Energy (DOE) National Ura- 
nium Evaluation Program a rotary wing detailed high sensitivity 
radiometric and magnetic survey was performed which encom- 
passed 8 areas in the northeastern portion of Washington State. The 
total area surveyed consisted of approximately 9105 line miles. The 
survey was flown with a Sikorsky S58T helicopter equipped with a 
high sensitivity gamma ray spectrometer and magnetometer. The 
airborne spectrometer system was calibrated at the DOE calibration 
facilities at Walker Field in Grand Junction, Colorado and at the 
Dynamic Test Range at Lake Mead, Arizona. The radiometric data 
was corrected and normalized to 400 feet terrain clearance and 
identified as to rock type by correlating each sample with existing 
geologic map information. A multi-variate analysis was performed, 
which together with the radiometric and magnetic contour maps 
was utilized in the geochemical analysis of each area. The survey 
data is presented in the form of contour maps, stacked profiles, 
histograms and microfiche copies of ihe data listings. This graphic 
material is presented in the individual area reports. The results of 
the geologic and geochemical evaluation are presented as individual 
chapters of this narrative report. 


33323 (GJBX—183-81) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Tucumcari NTMS 
yg New Mexico/Texas. (Bendix Field Engineering 
peo rs Grand Junction, CO (USA)). Oct 1981. Contract 
AC13-76GJ01664. 82p. NTIS, PC AOS/MF AOl. Order 
Number DE82010152. 
Portions of document are illegible. 
This report presents results of a Hydrogeochemical and 
Stream Sediment Reconnaissance (HSSR) of the Tucumcari NTMS 
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quadrangle, New Mexico/Texas. In addition to this abbreviated 
data release, more complete data are available to the public in ma- 
chine-readable form. Presented in this data release are location data, 
field analyses, and laboratory analyses of several different sample 
media. For the sake of brevity, many field site observations have 
not been included in this volume; these data are, however, available 
on the magnetic tape. Appendices A and B describe the sample 
media and summarize the analytical results for each medium. The 
data have been subdivided by one of the Los Alamos National Lab- 
oratory sorting programs of Zinkl and others (198la) into groups of 
stream-sediment and ground-water samples. For each group which 
contains a sufficient number of observations, statistical tables, tables 
of raw data, and 1:1,000,000 scale maps of pertinent elements have 
been included in this report. Also included are maps showing re- 
sults of multivariate statistical analyses. 


33324 ct Uranium hydrogeochemical and 

rangle, M yo Field cagin ae end 
ontana, i eering 

Junction, CO (USA)). Oct 1981. Contract Aes TeGao L664. 

140p. NTIS, PC A07/MF A0Ol. Order Number 

DE82010151. 

Portions of document are illegible. 

This report presents results of a Hydrogeochemical and 
Stream Sediment Reconnaissance (HSSR) of the Havre NTMS 
quadrangle, Montana. In addition to this abbreviated data release, 
more complete data are available to the public in machine-readable 
form. Presented in this data release are location data, field analyses, 
and laboratory analyses of several different sample media. For the 
sake of brevity, many field site observations have not been included 
in this volume; these data are, however, available on the magnetic 
tape. Appendices A through C describe the sample media and sum- 
marize the analytical results for each medium. The data have been 
subdivided by one of the Los Alamos National Laboratory sorting 
programs of Zinkl and others (1981a) into groups of stream-sedi- 
ment, stream-water, and ground-water samples. For each group 
which contains a sufficient number of observations, statistical tables, 
tables of raw data, and 1:1,000,000 scale maps of pertinent elements 
have been included in this report. Also included are maps showing 
results of multivariate statistical analyses. 


(GJBX—205-81) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Christian NTMS 
Quadrangle, Alaska. Shettel, D.L. Jr.; Langfeldt, S.L.; 
Youngquist, C.A.; D'Andrea, R.F. Jr.; Zinkl, R.J. (comps.). 

dix Field Engineering Corp., Grand Junction, CO 

SA); Los Alamos National Lab., NM (USA)). Aug 1981. 

Contract AC13-76GJ01664. 95p. NTIS, PC ‘A0S/ME AOl. 
Order Number DE82010370. 

Portions of document are illegible. 

This report presents a Hydrogeochemical and Stream Sedi- 
ment Reconnaissance of the Christian NTMS Quadrangle, Alaska. 
In addition to this abbreviated data release, more complete data are 
available to the public in machine-readable form. These machine- 
readable data, as well as quarterly or semiannual program progress 
reports containing further information on the HSSR program in 
general, or on the Los Alamos National Laboratory portion of the 
program in particular, are available from DOE’s Technical Library 
at its Grand Junction Area Office. Presented in this data release are 
location data, field analyses, and laboratory analyses of several dif- 
ferent sample media. For the sake of brevity, many field site obser- 
vations have not been included in this volume; these data are, how- 
ever, available on the magnetic tape. Appendices A through D de- 
scribe the sample media and summarize the analytical results for 
each medium. The data have been subdivided by one of the Los 
Alamos National Laboratory sorting programs of Zinkl and others 
(1981a) into groups of stream-sediment, lake-sediment, stream- 
water, lake-water, and ground-water samples. For each group 
which contains a sufficient number of observations, statistical tables, 
tables of raw data, and 1:1,000,000 scale maps of pertinent elements 
have been included in this report. Also included are maps showing 
results of multivariate statistical analyses. 





4061 / ERA VOL. 7, NO. 13 


33326 (GJBX—264-81) Uranium 
stream sediment reconnaissance 


Colorado/Utah. (Ben 
.» Grand Junction, CO 
AC13-76GJ01664. 143p. NTIS, 
2000406. 


PC A07/MF AOl. Order 
Number DE. 


Portions of document are illegible. 

This report presents results of a Hydrogeochemical and 
Stream Sediment Reconnaissance of the Kenai NTMS quadrangle, 
Colorado/Utah. In addition to this abbreviated data release, more 
complete data are available to the public in machine-readable form. 
These machine-readable data, as well as quarterly or semiannual 
program progress reports containing further information on the 
HSSR program in general, or on the Los Alamos National Labora- 
tory portion of the program in particular, are available from DOE's 
Technical Library at its Grand Junction Area Office. Presented in 
this data release are location data, field analyses, and laboratory 
analyses of several different sample media. For the sake of brevity, 
many field site observations have not been included in this volume; 
these data are, however, available on the magnetic tape. Appendi- 
ces A and B describe the sample media and summarize the analyt- 
ical results for each medium. The data have been subdivided by one 
of the Los Alamos National Laboratory sorting programs of Zinkl 
and others (1981a) into groups of stream-sediment, lake-sediment, 
stream-water, lake-water, and ground-water samples. For each 
group which contains a sufficient number of observations, statistical 
tables, tables of raw data, and 1:1,000,000 scale maps of pertinent 
elements have been included in this report. Also included are maps 
showing results of multivariate statistical analyses. 


33327 (GJBX—266-81) Uranium hydrogeochemical 
mnaissance of the White Sulfur Springs 
quadrangle, Montana. (Bendix Field Engineering 
resi ps Grand Junction, CO (USA)). Nov 1981. Contract 
AC13-76GJ01664. 189p. NTIS, PC A09/MF AOl1. Order 


stream sediment reco 
— 


Number DE82005892. 

Portions of document are illegible. 

This report presents results of a Hydrogeochemical and 
Stream Sediment Reconnaissance (HSSR) of the White Sulphur 
Springs NTMS quadrangle, Montana. In addition to this abbreviat- 
ed data release, more complete data are available to the public in 
machine-readable form. Presented in this data release are location 
data, field analyses, and laboratory analyses of several different 
sample media. For the sake of brevity, many field site observations 
have not been included in this volume; these data are, however, 
available on the magnetic tape. Appendices A through C describe 
the sample media and summarize the analytical results for each 
medium. The data have been subdivided by one of the Los Alamos 
National Laboratory sorting programs of Zinkl and others (1981a) 
into groups of stream-sediment, stream-water, and ground-water 
samples. For each group which contains a sufficient number of ob- 
servations, statistical tables, tables of raw data, and 1:1,000,000 scale 
maps of pertinent elements have been included in this report. Also 
included are maps showing results of multivariate statistical analy- 
ses. 


0503 Mining 


ei nr gig Evaluation, modification and ap- 
lication of roadheaders in underground uranium mines. Con- 
tract research, September 1978-September 1980. Connell, 
J.P.; Gibbs, C.M.; Livesay, C.L.; Myntti, D.C.; Taipale, 
JM. (Morrison-Knudsen Co., Inc. Boise, ID (USA)). Sep 
1980. 74p. NTIS, PC A04/MF A 
This study evaluates the use - paras in underground 
mining operations. The report identifies roadheader operating prob- 
lems and offers suggestions for improved mechanical and electrical 
design along with manufacturer and owner responsibilities for im- 
proved availability. The development of a complex integrated exca- 
vation and ground support system is not warranted until the road- 
header itself is made much more reliable. 


065 NUCLEAR FUELS 
0507 Fuels Production And Properties 


(PB—82-143199) Demonstration of a dust control 


ae + -Miller Associates, Inc., Waltham, MA (USA). Sep 
981. 54p. NTIS, PC A04/MF AOl. 

This program was initiated by the Bureau of Mines to quan- 
tify the respirable dust problem caused by the use of roadheaders in 
underground metal-nonmetal mines with special emphasis on this 
problem in uranium mines. The objective was to develop methods 
or equipment to alleviate respirable dust and to implement a solu- 
tion in a mine. Attempts to quantify the dust problem were made 
by a survey of MSHA records, a survey of State nine enforcement 
agencies, a survey of mine records, and dust measurements taken at 
two mines using roadheaders. The results are not conclusive be- 
cause of limited and sometimes less than useful data; however, the 
study does indicate that a serious dust problem could and may exist. 
The report discusses the available data concerning respirable dust 
problems and presents a solution that can potentially help to solve 
the problem. The solution requires the use of blowing ventilation, 
onboard dust extraction at the source, filtration, and continued con- 
tinued use of water sprays. 


0504 Feed Processing 


REFER ALSO TO CITATION(S) 33839 


33330 (PB—81-181620) Uranium ion exchange from low- 
grade acidic solutions in a fluidized system. Report of investi- 
gations/1980, Palmer, G.R.; Nichols, I.L.; Seidel, D.C. 
(Bureau of Mines, Salt Lake City, UT (USA). Salt Lake 
yes Research Center). Mar 1980. 25p. NTIS, PC A02/MF 

Using a fluidized, countercurrent multiple-compartment ion- 
exchange (MCIX) column previously developed by the Bureau of 
Mines, Bureau researchers have successfully extracted uranium 
from a simulated acidic in situ leach liquor that contained 150 ppm 
U308. This successful demonstration of the MCIX system is report- 
ed, and the effects of varying the operating conditions on the per- 
formance of the system are also examined. Operating the MCIX 
system with a flow rate of 15 gpm/sq ft and an aqueous-to-resin 
flow ration of 200:1, more than 90 percent of the uranium was ex- 
tracted, and a resin containing approximately 28 grams U308 per 
liter was produced. The absorption column used to investigate the 
operating variables was approximately 18 feet long with a 2-inch 
ID and was divided into compartments that were 1 foot long. 


33331 (PB—81-214843) Coupled transport membranes for 
metal separations, Final report on phase 4, May 1978-July 
1979, Babcock, W.C.; Baker, R.W.; Kelly, D.J.; LaChapelle, 
E.D.; Lonsdale, H.K. (Bend Research, Inc., OR (USA)). 
Aug 1979. 98p. NTIS, PC A05/MF A0O1. 

This report presents the results of continuing innovative 
technology research to use coupled transport membranes to sepa- 
rate metals in solution, namely vanadium and uranium. The devel- 
opment of new hollow fiber membranes is described. Bench-scale 
tests demonstrated the clean separation of uranium from vanadium 
and iron. Future work will involve testing the membranes under 
actual field conditions. 


0505 Enrichment 

REFER ALSO TO CITATION(S) 33985 

0507 Fuels Production And Properties 

REFER ALSO TO CITATION(S) 33823 

33332 (INIS-mf—6851, pp v) Sintering of pellets of ura- 
nium dioxide. Soekmawidjaja, N. (Lembaga Ilmu Pengeta- 
huan Indonesia, Bandung eggnog ere Ue: Fisika Na- 
sional). 1980. (In Indonesian). Dep. NTI Sales Only). 


From 7. national symposium on nine adie Indonesia 
(1 Jan 1979). 
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Sintering of pellet of uranium dioxide in atmospheric hydro- 
gen gas to get great density without decomposition from UO: to 
UsOs. Density determination of sintered UO. was carried out by 
Archimedes law, and oxidation reaction checking are carried out 
by x-ray diffraction. 


$3333 (OEFZS—4080) Production of HTR-fuel kernels 
by microwave hardening of aqueous metal-salt-resin droplets. 
Knotik, K.; Leichter, P.; Bonek, E.; Magerl, G.; Huschka, 
H. (Oesterreichisches Forschungszentrum  Seibersdorf 
Ges.m.b.H., Vienna). Apr 1981. 19p. (in German). (CH— 
288/81). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE81700873. 

The construction and function of the microwave equipment 
for the hardening of free falling salt-resin-droplets, the preparation 
of solutions, their treatment and conditioning of the hardening 
process, the appearance and properties of the hardened “green” 
kernels and the transformation of “green” kernels of HTR-fuel ker- 
nels, i.e. sintered UOs-particles are described. With a suitable mi- 
crowave equipment it is possible to harden aqueous droplets con- 
taining metal-salts (e.g. uranylnitrate), resorcinol and formaldehyde. 
The hardening occurs while the mentioned droplets are falling 
under gravity. These particles are suitable for the production of 
HTR-fuel kernels, e.g. high density UOs-particles. The entire proc- 
ess has the advantage of minimising the process specific waste. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 33376, 33420, 33426, 33433, 33839, 35274 


33334 (CONF-811103—82) Calculated K-effectives using 
ENDF/B-V data for U + Pu solution critical experiments. 
Primm, R.T. III; Mincey, J.F. (Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF A01. Order Number DE82006815. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Effective multiplication factors for 12 critical experiments 
have been calculated using multigroup cross sections derived from 
the ENDF/B-V library. All 12 experiments contained mixed pluto- 
nium and uranium nitrate solutions. The range of hydrogen-to-fis- 
sile plutonium atom ratios spanned by these experiments was 200 to 
2200. A comparison with K-effectives calculated with ENDF/B-IV 
data is presented. 


33335 (EIR—380) Inorganic ion exchangers for the selec- 
tive adsorption of uranium and plutonium from fission prod- 
uct solutions. Loewenschuss, H. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). Nov 1979. 
6p. Atomkernenerg. Kerntech.; 33: No. 4, 260-264(1979). 
The literature from 1967 to 1977 was searched for references 
to the separations of uranium and plutonium from fission products 
using inorganic ion exchangers. Since the ion exchangers are more 
stable to radiation than organic resins, further research into their 
ability to effect these separations is being considered at the EIR. 


33336 (EUR—6996) Technical review of liquid/liquid and 
solid/liquid separation equipment in the field of nuclear-fuel 
reprocessing. Vassallo, G. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). 1981. 


350p. NTIS (US Sales Only), PC A15/MF A01. Order 
Number DE81700871. 

Liquid/liquid extraction is generally accepted as the pre- 
ferred method in nuclear-fuel reprocessing. However, although 
many types of liquid/liquid contactors are available, only a few 
meet the stringent specifications set by the nuclear industry. This 
report discusses the criteria for contactor selection and then re- 
views the most important types, namely packed columns, pulsed 
columns, mixer-setters and centrifugal contactors. Finally, a short 
section concerned with solid/liquid separations is included because 
of the possible deleterious effects caused by solids in liquid/liquid 
contactors. 
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33337 (OEFZS—4045) Basic experiments on the solubil- 
ity of irradiated HTR-LEU-fuel. Reitsamer, G.; Stolba, G.; 
Falta, G.; — J. © terreichisches Forschungszentrum 
Seibersdorf m.b.H., wis Nov 1980. 44p. (In 
a (CH—276/80). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE81700872. 

The pyrocarbon coatings of HTR-fuel particles were burnt 
off by air and oxygen at 1123K. Additionally the oxydation process 
was studied by thermogravimetric measurements. Basic experiments 
on the solubility of HTR-LEU-fuel (burn-up: 1% and 8% FIMA) 
were performed with nitric acid and fluoride-nitric acid. More than 
99,5% of the irradiated fuel was soluble in 7 nHNOs which is quite 
similar to the results obtained for LWR-fuel. No significant enrich- 
ment of Plutonium in the remaining residue (in comparison with the 
solution) was observed. Quantitative analysis of Uranium and Pluto- 
nium was performed by mass spectrometric isotope-dilution- 
method. 


33338 (RFP—3175) Chemical-systems engineering prog- 
ress report, January-December 1980, Erfurdt, R.J. (Rockwell 
International Corp., Golden, CO (USA). Rocky Flats 
Plant). 3 Dec 1981. Contract AC04-76DP03533. 119p. 
NTIS, PC A06/MF A01. Order Number DE82010950. 

Summaries are presented of work in the fields of component 
development (corrosion, cleaning, packaging and containers, etc.), 
instrument systems; pilot plant (decontamination, waste processing); 
and remote engineering. (DLC) 


33339 (UCID—18262) Review of thermodynamic and ki- 
netic data for the molten-tin process. Krikorian, O.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore 
Lab.). 6 Aug 1979. Contract W-7405-ENG-48. 41p. NTIS, 
PC A03/MF A01. Order Number DE82005792. 

This report gives a brief description of the Molten Tin Proc- 
ess for nuclear fuel reprocessing, and summarizes the available data 
on thermodynamics and kinetics that pertain to the process. The 
two main reactions of concern in the process are illustrated by: 
MO,(s) + 2C(in Sn sol’n) — M(in Sn sol'n) + 2CO(g), and M(in 
Sn sol'n) + 1/2 Na(g) — MN(s), where M represents U or some 
other element in an oxide fuel. It is especially important for the 
Molten Tin Process to have information on the chemical activities 
of metals dissolved in tin at temperatures in the vicinity of 1900°K. 
Sufficient thermodynamic and kinetic information is presented in 
this report to show that the various steps in the Molten Tin Process 
are scientifically feasible, but more information will need to be ex- 
perimentally determined to work out a detailed process flow sheet. 


33340 Seal assembly. Morgan, J.G.; Rennich, M.J.; 
Whatley, M.E. (to Dept. of Energy). US Patent Application 
243,395. 13 Mar 1981. 10p. Contract W-7405-ENG-26. 

A seal assembly comprises a tube rotatable about its longitu- 
dinal axis and having two longitudinally spaced flanges projecting 
radially outwardly from the outer surface thereof. Slidably posi- 
tioned against one of the flanges is a seal ring, and disposed be- 
tween this seal ring and the other flange are two rings that are 
forced apart by springs, one of the latter rings being attached to a 
flexible wall. 


33341 Element bow measurement and data reduction at 
the hot fuel examination facility/north. Keyes, R.W. Idaho 
Falls, ID; Argonne National Lab. (1978). 5p. Argonne Na- 
tional Lab., P.O. Box 2528, Idaho Falls, ID 83401. 

The Element Bow and Length Measurement System meas- 
ures the bow of irradiated elements while they are suspended verti- 
cally in space. The system is a noncontact system using light beams 
to determine element position. By measuring the position of the ele- 
ment in space at a series of axial positions and determining the co- 
ordinates of the element tip-to-tip centerline, the direction and mag- 
nitude of the bow at each measurement point is determined. 


33342 (PB—82-123258) A technical review of liquid/ 
liquid and solid/liquid separation equipment in the field of nu- 
clear-fuel reprocessing. Vassallo, G. (Commission of the Eu- 
ropean Communities, Luxembourg). [nd]. 353p. (EUR— 
6996-EN). NTIS PC E13/MF E13. 
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For the separation of multicomponent mixtures in nuclear 
fuel reprocessing, the most satisfactory method is generally consid- 
ered to be liquid-liquid extraction. The first part of the report con- 
siders the theory of liquid-liquid extraction, the criteria for contac- 
tor selection, and the operating characteristics of a number of the 
most important types, viz, packed columns, pulse columns, centrifu- 
gal contactors, and several kinds of mixer-settlers. A brief section 
on solid-liquid separations is included in view of the deleterious 
effect which solids can have in liquid-liquid contactors. 


0509 Transport And Storage 
REFER ALSO TO CITATION(S) 34420 


33343 (DOE/ET/47912—2) Underwater Nuclear Fuel 
Disassembly and Rod Storage Process and Equipment De- 
scription. Volume II. Viebrock, J.M. (Nuclear Assurance 
Corp., Atlanta, GA (USA)). Sep 1981. Contract AC09- 
78E 47912. 20ip. (NAC-C—8134). NTIS, PC A10/MF 
AO0l. Order ieadbet DE82010212. 

The process, equipment, and the demonstration of the Un- 
derwater Nuclear Fuel Disassembly and Rod Storage System are 
presented. The process was shown to be a viable means of increas- 
ing spent fuel pool storage density by taking apart fuel assemblies 
and storing the fuel rods in a denser fashion than in the original 
storage racks. The assembly's nonfuel-bearing waste is compacted 
and containerized. The report documents design criteria and analy- 
sis, fabrication, demonstration program results, and proposed en- 
hancements to the system. 


33344 (NUREG/CR—2036) Transportation of radioac- 
tive material in Florida. Transportation surveillance study 
Oct 79-Sep 80. (Florida State Dept. of Health and Rehabili- 
tative Services, Tallahassee (USA)). Nov 1981. 30p. NTIS, 
PC A03/MF AO1. 

The report describes a one-year study by the State of Flor- 
ida, during the period, October 1, 1979 to September 30, 1980 con- 
cerning the transportation of radioactive material within the State. 
The study was performed under a contract with the U.S. Nuclear 
Regulatory Commission and the Department of Transportation. 
The main shippers of radioactive material in or through Florida are 
radiopharmacies, industrial exporters, nuclear utilities, yellowcake 
processors, and individual licenses. In general, the shippers and 
transporters are making efforts to abide by the applicable regula- 
tions, but minor violations persist. The principal recommendation 
resulting from the study is that major shippers and transporters 
should implement education and health physics programs for their 
workers. Also, for major shippers, package inspections should be 
conducted at the point of origin. 


33345 (SAND—81-2209C) Nuclear-materials-transporta- 
tion incident data base. Emerson, E.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 3p. (CONF-811226—1; TTC—0260). NTIS, PC 
A02/MF AO1. Order Number DE82006293. 

From 13. national data systems forum on electronic systems 
for trade and transportation; Washington, DC, USA (8 Dec 1981). 

The Transportation Technology Center (ITC) at Sandia Na- 
tional Laboratories is a component of the Department of Energy's 
Nuclear Waste Management Program. The TTC provides technical 
management and support for programs which cover a broad range 
of technical problems related to the transportation of nuclear mate- 
rials. The nuclear materials transportation incident data base is one 
of several specialized information collections at TTC and is a com- 
prehensive collection of reports on incidents occurring during the 
transportation of nuclear materials. 


33346 (INIS-mf—6897, pp v) Regulations for radioactive 
waste transport in Czechoslovakia. Gese, J. (Vyskumny 
Ustav Jadrovych Elektrarni, Jaslovske Bohunice (Czecho- 
slovakia)). [nd]. (In Slovak). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 
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33347 Vogt tim art pp v) Radiation control of radio- 
active waste transport in nuclear power. Zizka, B. (Vys- 
kumny Ustav Jadrovych Elektrarni, Jaslovske Bohunice 
a ind}. (In Slovak). Dep. NTIS (US Sales 
y). 
From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


0510 Marketing And Economics 
REFER ALSO TO CITATION(S) 33379 


33348 (PB—81-216319) Catalogue of chemical and isoto- 
pic nuclear reference materials. Duigou, Y.L. (Commission 
of the European Communities, Luxembourg). [nd]. 46p. 
NTIS (US Sales Only), PC A03/MF E03. 

The present catalogue is a revised version of the C.B.N.M. 
report EUR 5229e entitled ‘Catalogue of Reference Materials of In- 
terest to Nuclear Energy’ (1974). An attempt has been made to give 
in this catalogue the present status of available chemical, isotopic 
and trace element reference materials of interest to nuclear energy. 
Emphasis has been given to the substances of primary interest like 
those containing uranium and plutonium. In this catalogue the ma- 
terials are presented according to the sequence of the atomic 
number of the element of major interest. This inventory, no doubt, 
includes errors and omissions. An update and completion of the 
catalogue is foreseen within three years time. (Copyright (c) ECSC- 
EEC-EAEC, Brussels and Luxembourg, 1980.) 


0520 Waste Management 


REFER ALSO TO CITATION(S) 33338, 33347, 33406, 33407, 33408, 33409, 
33410, 33411, 33412, 33413, 33414, 33415, 33416, 33417, 33422, 33423, 33430, 
33431, 33432, 33809, 33848, 33984, 34204, 34289, 34292, 34423, 34674, 34675, 
34676, 34714, 34837, 34840, 34841, 34842, 34851, 34856, 34864 


33349 (AD-A—106114/2) High level waste solidification 
- the future. Grover, J.R. (UKAEA Atomic Energy Re- 
search Establishment, Harwell). Jul 1981. 13p. NTIS, PC 
A02/MF AOl1. 

The paper reviews the developments in solidification tech- 
nology since the compilation and publication in 1977 of the IAEA 
Technical Reports Series No. 176 "Techniques for the Solidification 
of High Level Wastes’. New processes and concepts which have 
been proposed since 1977 are discussed. The paper then considers 
the future, and the developments which will be required in solidifi- 
cation technology as the arisings of high level wastes increase sig- 
nificantly during the next twenty years. The need for an overall 
systems approach to high level waste management is stressed, link- 
ing together the reprocessing, solidification, storage, transport and 
disposal. Particular attention is focussed on the requirements for the 
final waste form in relation to the geological disposal environment 
and the implications of this on the choice of solidification process. 


33350 (AERE-R—10178) Development of a strategy for 
the management of high level radioactive wastes. Beale, H. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Chemical Technology Div.). Jul 1981. 35p. NTIS (US 
Sales Only), PC A03/MF AO1. 

An assessment is made of the options available for the man- 
agement of high level radioactive wastes. This preliminary study 
leads to the conclusion that the high active liquor should be vitri- 
fied at the earliest possible date and points to the advantages of 
storing the vitrified waste for an extended period in reinforced con- 
crete casks. 


33351 (CEA-CONF—5667) Nuclear energy research and 
development in France. Patarin, L. (CEA, 75 - Paris 
(France)). Feb 1981. 14p. (In French). (CONF-810270—2). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE81700903. 

From French-Greek colloquium on energy; Athens, Greece 
(26 Feb 1981). 
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Having described the general organization and main partici- 
pants in charge of nuclear energy development in France, headed 
by the C.E.A. since the start of this activity at the end of World 
War II, the author gives a glimpse of the programmes shared out 
between four main headings: fundamental research, reactors, fuel 
cycle and nuclear safety. Two tables sum up the financial means of 
the C.E.A. in 1981 on the one hand and the personnel strengths on 
the other. A graph also shows the operational framework of the 
C.E.A. and its main subsidiaries and participations. 


33352 (DOE/NWTS—13) Nuclear-waste-package materi- 
als degradation modes and accelerated testing. (Pacific 
Northwest Lab., Richland, WA (USA)). Sep 1981. Contract 
AC06-76RL01830. 96p. NTIS, PC AOS5/MF A0Ol. Order 
Number DE82010387. 

This report reviews the materials degradation modes that 
may affect the long-term behavior of waste packages for the con- 
tainment of nuclear waste. It recommends an approach to acceler- 
ated testing that can lead to the qualification of waste package ma- 
terials in specific repository environments in times that are short 
relative to the time period over which the waste package is expect- 
ed to provide containment. This report is not a testing plan but 
rather discusses the direction for research that might be considered 
in developing plans for accelerated testing of waste package materi- 
als and waste forms. 


33353 (DP-MS—81-85) Effect of canister size on costs of 
disposal of SRP high-level wastes. McDonell, W.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1982. Contract AC09-76SRO00001. 8p. 
(CONF-820303—2). NTIS, PC A02/MF AOl. Order 
Number DE82002259. 

From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 

The current plan for managing the high-level nuclear wastes 
at the Savannah River Plant (SRP) calls for processing them into 
solid forms contained in stainless steel canisters for eventual dispos- 
al in a federal geologic repository. A new SRP facility called the 
Defense Waste Processing Facility (DWPF) is being designed for 
the onsite waste processing operations. Preliminary evaluations in- 
dicate that costs of the overall disposal operation will depend sig- 
nificantly on the size of the canisters, which determines the number 
of waste forms to be processed. The objective of this study was to 
evaluate the effects of canister size on costs of DWPF process op- 
erations, including canister procurement, waste solidification, and 
interim storage, on offsite transport, and on repository costs of dis- 
posal, including provision of suitable waste packages. 


(EMD—81-78) Is spent fuel or waste from repro- 
ane spent fuel simpler to dispose of. (Comptroller General 
of the United States, Washington, DC). Jun 1981. 66p. 
NTIS, PC A04/MF AO1. 

One of the highest priority programs of the Federal Govern- 
ment is to devise a waste disposal scheme that will quarantee the 
permanent isolation of both high level nuclear wastes and spent 
fuels. The GAO believes it makes sense that spent fuel not be 
buried in a repository, but be reprocessed to recover the valuable 
uranium and plutonium. An important factor in this decision is the 
future role of commercial nuclear power in the United States. Until 
Congress makes a decision on this issue, DOE has no option but to 
plan for any eventuality, including the potential geological disposal 
of spent fuel. Other long term storage options are available which 


would keep spent above above ground easily acceptable for future 
use. 


33355 (ENPU—80-2) Borehole-drilling details and survey 
data for the Altnabreac site. Lintern, B.C.; Raines, M.G. (In- 


stitute of Geological Sciences, Harwell (UK). Environmen- 
tal Protection Unit). Apr 1980. 21p. Institute of Geological 
a Environmental Protection Unit, Harwell, Eng- 
an 

Portions of document are illegible. 

Diamond drilling in the vicinity of Altnabreac Station, 
Caithness, Scotland, was undertaken to investigate the bedrock 
characteristics of the Strath Halladale Complex as a part of the re- 
search programme into the feasibility of disposal of high level ra- 
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dioactive wastes in crystalline rocks. Drilling operations com- 
menced in late November, 1978, and were completed in Mid-May, 
1979. Two drilling rigs were used to drill a total of 27 boreholes: 3 
deep boreholes to about 300m and 25 shallow boreholes to about 
40m. All boreholes were fully cored yielding a total of 1693.5m of 
core and were completed at a diameter of 100mm. Most of the bor- 
eholes were permanently cased with either 100mm steel casing or 
48mm plastic casing. Inclination and azimuths of the deep boreholes 
were checked on completion of drilling. The co-ordinates and 
ground level for each borehole site were surveyed. 


33356 (EUR—6893-EN) Risks, regulations, responsibil- 
ities and costs in nuclear waste management: a preliminary 
survey in the European Community. Olowski, S. (Commis- 
sion of the European Communities, Luxembourg). 1980. 
40p. NTIS PC E03/MF E03. 

Suitable controls to protect man and his environment from 
risks of pollution are technical and institutional. The report exam- 
ines the administrative, legal and financial measures applying in the 
EEC and in Canada, Sweden, Switzerland and the USA. Risks as- 
sociated with radioactive waste and civil liability for damage and 
financial compensation, are studied. Waste storage licensing require- 
ments and nuclear operations of radioactive waste management 
facilities in the Member States of the European Community are 
presented in tables 1 and 2. Table 3 states national policies in rela- 
tion to waste management, and table 4 contains a list of authorities 
concerned with the implementation of regulatory measures. 


33357 (INFO—0024) Assessment of the long term suit- 
ability of present and proposed methods for the management 
of uranium mill tailings. (Kilborn Ltd., Toronto (Canada); 
Beak Consultants Ltd., Montreal (Canada); Atomic Energy 
Control Board, Ottawa, Ontario (Canada)). Jul 1979. 392p. 
NTIS (US Sales Only), PC A17/MF A001. 

Proposals for safe, long-term containment of conventional 
tailings include 1) storage under water, 2) storage in active, aban- 
doned or specially created underground mines and, 3) storage in 
open pits, with subsequent flooding or covering with overburden. 
The underwater proposal can meet most of the requirements of 
long term containment; however, extensive study of existing tailings 
deposits in deep water locations will be needed. Underground 
mines cannot provide sufficient storage capacity, since the tailings 
bulk during mill operation can occupy twice the volume of the 
original ore. It is possible to reduce the hazard by reducing the 
radium and thorium content of the tailings. Proposals for such an 
undertaking include ore beneficiation with rejection of the relative- 
ly innocuous fraction, radium-thorium removal in the mill, and sig- 
nificant changes in both ore processing and treatment of tailings. It 
is concluded that surface-stored tailings are vulnerable over the 
long term to dispersion by leaching and water erosion, and that 
access to a tailings site cannot be prevented, while only a major cli- 
matic or seismic event could disturb tailings stored in suitable un- 
derwater or underground mine sites. The criteria for determining 
suitability for each method, however, will need to be identified, 
tested, and accepted through the normal process of modeling, pilot 
plant evaluation, monitoring and evaluation. 


33358 (KFK—2999, pp 143-194) Planning of availability 
and capacity for the process system with intermediate storage 
facilities. Fischer, F.; Haussmann, W. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Da- 
tenverarbeitung in der Technik). Aug 1980. (In German). 
NTIS (US Sales Only), PC A12/MF A01. 

From Seminar on methods for system planning under a spec- 
ified long term operation behavior; Karlsruhe, F.R. Germany (26 
Feb 1980). 

Investigation of the availability and efficiency of the systems 
now being planned. Application of analytical methods and simula- 
tion programs. 
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33359 (LA—8840-MS) Preliminary ee and 
trologic characterization of core samples from USW: 
Yucca Mountain, Nevada. Waters, A.C.; Carroll, P.R. (eds), 
(Los Alamos National Lab., NM (USA)). Nov 1981. Con- 
tract W-7405-ENG-36. 69p. NTIS, PC A04/MF AO1. Order 
Number DE82010985. 

Tuffs of the Nevada Test Site are currently under investiga- 
tion to determine their potential for long-term storage of radioac- 
tive waste. As part of this program, hole USW-G1 was drilled to a 
depth of 6000 ft below the surface, in the central part of the Yucca 
Mountain area, Nevada Test Site, Nevada. Petrographic study of 
the USW-G1 core is presented in this report and shows the tuffs 
(which generally were variably welded ash flows) are partly re- 
crystallized to a variety of secondary minerals. The important alter- 
ation products are zeolites (heulandite, clinoptilolite, mordenite and 
analcime), smectite clays with minor interstratified illite, albite, 
micas, potassium feldspar, and various forms of silica. lijima’s zeo- 
lite zones I through IV of burial metamorphism can be recognized 
in the core. Zeolites are first observed at about the 1300-ft depth, 
and the high-temperature boundary of zeolite stability in this core 
occurs at about 4350 ft. Analcime persists, either metastably or as a 
retrograde mineral, deeper in the core. The oxidation state of Fe-Ti 
oxide minerals, through most of the core, increases as the degree of 
welding decreases, but towards the bottom of the hole, reducing 
conditions generally prevail. Four stratigraphic units transected by 
the core may be potentially favorable sites for a waste repository. 
These four units, in order of increasing depth in the core, are (1) 
the lower cooling unit of the Topopah Spring Member, (2) cooling 
unit II of the Bullfrog Member, (3) the upper part of the Tram tuff, 
and (4) the Lithic-rich tuff. 


33360 (LA—9058-MS) Removal of contaminated air 
scrubbers at TA-35-7, Los Alamos National Laboratory. 
Harper, J.R.; Garde, R. (Los Alamos National Lab., NM 
(USA)). Nov 1981. Contract W-7405-ENG-36. 14p. NTIS, 
PC A02/MF A0O1. Order Number DE82010977. 

Five large excess contaminated air scrubbers located in 
Building 7 at TA-35 were removed and disposed of in 1979 to 1980. 
The scrubbers were contaminated with strontium-yttrium and 
cesium. This report details the removal procedures, the health 
physics program, the waste management program, and the costs of 
the operation. 


(LA-UR—81-3766) Preliminary evaluation of ura- 
nium mill tailings conditioning as an alternative remedial 
action technology. Dreesen, D.R.; Cokal, E.J.; Thode, E.F.; 
Wangen, L.E.; Williams, J.M. (Los Alamos National Lab., 
NM (USA); New Mexico State Univ., Las Cruces (USA). 
Dept. of Management). 1981. Contract W-7405-ENG-36. 
15p. (CONF-811049—11). NTIS, PC A02/MF AO1. Order 
Number DE82006149. 

From 4. symposium on uranium mill tailings management; 
Fort Collins, CO, USA (26 Oct 1981). 

Conditioning of uranium mill tailings is being investigated as 
an alternative remedial action for inactive tailings piles to be stabi- 
lized by the US Department of Energy. Tailings from high priority 
sites have been characterized for elemental composition, mineral- 
ogy, aqueous leachable contaminants, and radon emanation power 
to provide a baseline to determine the environmental hazard con- 
trol produced by conditioning. Thermal stabilization of tailings at 
high temperatures and removal of contaminants by sulfuric acid 
leaching are being investigated for technical merit as well as eco- 
nomic and engineering feasibility. 


33362 (NASA-CASE-NPO—15454-1) Method and system 
for nuclear waste disposal. Wang, T.G. (National Aeronau- 


tics and Space Administration, Pasadena, CA (USA); Jet 
Propulsion Lab., Pasadena, CA (USA)). Oct 1981. 9p. 
NTIS, PC A02/MF AOl. 

A method and system for disposing of nuclear waste are de- 
scribed which comprised the encasement of small quantities of 
waste in spheroids containing lead. The spheroids may be formed 
of different materials preferably of high compressibility strength, in- 
cluding glass and stainless steel. The spheroids may be formed of 
any of these materials and coated with or lined by lead. 


systems integration and evaluation. 


(NUREG—0856) Draft technical position on docu- 
saadien of models. Silling, S.A. (Nuclear Re 
Commission, Washington, DC (USA). Office of 
Material Safety and Safeguards). Dec 1981. 20p. NTIS, PC 
A02/MF A0O1. 

Guidance is given for the content of documentation on com- 
puter models which are used in support of a license application for 
high-level waste disposal. 


33365 (NUREG/CP—0022, pp 223-234) Risk assess- 
ment methodology for geologic repository of high-level nucle- 
ar waste. Roberds, W.J. (Golder Associates, Kirkland, WA). 
Mar 1982. NTIS, PC A21/MF AO1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Nuclear waste presently exists and must be effectively isolat- 
ed from the biosphere for the duration of its toxic hazard; addition- 
al nuclear waste may continue to be produced in the future. Deep 
geologic repositories apparently offer the best alternative for dis- 
posal of high level nuclear waste. Such a facility must, however, be 
designed and analyzed in the face of inherent uncertainty and must, 
at the same time, be publicly acceptable. Very conservative design 
techniques, in response to these requirements, typically result in un- 
necessarily high project costs. A risk assessment approach however, 
results in cost optimization, by defining the public’s utility function 
(or trade-off values), and, in addition, allows for public examina- 
tion, by clearly exposing the judgement and decision process. 


33366 (NUREG/CP—0022, pp 267-277) Parametric 
analysis of mined geologic of high-level radioactive 
waste. Parker, F.L.; Ichel, A. (Vanderbilt Univ., Nashville, 
TN). Mar 1982. NTIS, PC A21/MF AOl1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

A simplified mathematical model has been developed to 
screen potential mined geological repository sites taking into ac- 
count the uncertainty in the input data. Initial input data that was 
assumed constant was inventory of radioactive wastes, number and 
size of cannisters, size of repository, and the ground water flow 
area. Though there is some uncertainty in these data, by far the 
greatest uncertainty pertained to leach rate of the waste form and 
cannister, ground water velocity, retardation rates of nuclides rela- 
tive to ground water, distance to the biosphere and flow rate in the 
receiving waters in the biosphere. These were varied over realistic 
ranges from 1 to 4 orders of magnitude. The results showed that 
there are a wide variety of combinations of these parameters that 
allow a waste repository to be sited without exceeding the maxi- 
mum permissible concentrations of isotopes in drinking water. It is 
concluded that for the artificially-created nuclides it is the interme- 
diate time period, greater than 1000 years and less than 1 million 
years, that poses the greatest problem. 


33367 (NUREG/CP—0022, pp 355-364) Post-closure as- 
sessment for a Canadian nuclear fuel waste concept. 
Dormuth, K.W.; Wuschke, D.M.; Mehta, K.K.; Sherman, 
G.R. (Whiteshell Nuclear Research Establishment, Pinawa, 
Manitoba). Mar 1982. NTIS, PC A21/MF AOl. 
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From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

The Canadian concept for nuclear fuel waste disposal in- 
volves emplacement in a crystalline rock formation in the Canadian 
Shield. The concept is now being assessed generically. Processes 
within the vault, the geologic formation and the biosphere are 
being analyzed by field and laboratory research, and predictive 
mathematical models. Information from these analyses is being in- 
corporated into a system simulation employing lumped-parameter 
models of the processes, coupled to yield an estimate of risk for the 
overall concept in the post-closure phase. The uncertainties in pa- 
rameters are accounted for by performing a Monte Carlo calcula- 
tion with the coupled models to give a probability/consequence 
risk analysis. Results demonstrate that the approach adopted pro- 
vides a suitable framework for establishing the acceptability of a 
nuclear waste disposal concept, including a systematic treatment of 
the uncertainties. 


(NUREG/CP—0022, pp 365-372) Effect of hy- 
drologic parameter variation on radionuclide transport in the 
Rustler aquifer (southeastern New Mexico). Channell, J.K.; 
Wofsy, C.; Zand, S.M. (New Mexico Health & Environ- 
= Dept., Santa Fe, NM). Mar 1982. NTIS, PC A21/MF 
AOl. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

A simple mathematical model was used to evaluate the effect 
of varying hydrologic transport parameters on the movement of 
23°Py from the proposed WIPP radioactive waste repository 
through the Rustler aquifers to the Pecos River. The evaluation 
concluded that the parameters with the most significant effects in 
the dose calculations are the hydraulic conductivity (K) and the 
distribution coefficient (K/sub d/). This is mostly due to the uncer- 
tainty associated with bounding these values in a system where ra- 
dionuclides may exist in various chemical forms and flow through 
aquifers dominated by fracture flow. However, in all plausible cases 
calculated concentrations were less than permissible levels for 
drinking water. The evaluation was a useful first approximation to 
uncertainties analysis. A better understanding of the bounding 
values of the K/sub d/ and K parameters in fracture flow system is 
needed. 


33369 (PNL—3000-11) Nuclear-waste-management. 
Quarterly progress report, July-September 1981. Chikalla, 
T.D.; Powell, J.A. (comps.). (Pacific Northwest Lab., Rich- 
land, WA (USA)). Dec 1981. Contract AC06-76RL01830. 
131lp. NTIS, PC AO7/MF AOl. Order Number 
1DE82010397, 


Progress reports and summaries are presented for the follow- 
ing: high-level waste process development, alternate waste forms; 
TMI zeolite vitrification demonstration program; nuclear waste ma- 
terials characterization center; TRU waste immobilization; TRU 
waste decontamination; krypton implantation; thermal outgassing; 
iodine-129 fixation, NWVP off-gas analysis; monitoring and physi- 
cal characterization of unsaturated zone transport; well-logging in- 
strumentation development; verification instrument development; 
mobility of organic complexes of radionuclides in soils; handbook 
of methods to decrease the generation of low-level waste; waste 
management system studies; waste management safety studies; as- 
sessment of effectiveness of geologic isolation systems; waste/rock 
interactions technology program; high-level waste form prepara- 
tion; development of backfill materials; development of structural 
engineered barriers; disposal charge analysis; analysis of spent fuel 
policy implementation; spent fuel and fuel pool component integrity 
program; analysis of postulated criticality events in a storage array 
of spent LWR fuel; asphalt emulsion sealing of uranium mill tail- 
ings; liner evaluation for uranium mill tailings; multilayer barriers 
for sealing uranium tailings; application of long-term chemical bio- 
barriers for uranium tailings; and revegetation of inactive uranium 


tailings sites. 
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33370 (PNL-SA—8027) Design and operation of a 100 
kg/h electric melter for nuclear-waste vitrification. Dierks, 
R.D. (Pacific Northwest Lab., Richland, WA (USA)). 1980. 
Contract AC06-76RL01830. 16p. (CONF-800914—4). 
NTIS, PC A02/MF A0O1. Order Number DE82005782. 

From IEEE meeting; Cincinnati, OH, USA (29 Sep 1980). 

The proposed use of ceramic-lined, electric-heated glass 
melters for the vitrification of nuclear wastes requires careful adap- 
tation of commercial glass furnace practices. The vitrification of 
simulated nuclear waste calcines was studied in a ceramic-lined 
melter with a glass surface area of 0.76 m2 The melter contained 
0.25 m® of glass, which was heated by the flow of an ac current 
(ranging from 600 to 1200 amps) between two Inconel-690, slab- 
type elecrodes immersed directly in the glass at either end of the 
melter tank. The melter was maintained at operating temperatures 
for 13.5 mo, and produced 62,000 kg of glass. The maximum sus- 
tained operating period was 122 h, during which glass was pro- 
duced at the rate of 70 kg/h. The basic design features of the 
melter, and some of the operating experiences, are discussed. 


33371 (RFP—3243) Assessment for retrievability and ex- 
humation of US DOE stored and buried radioactive waste. 
Hagan, P.G. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). Jun 1981. Contract AC04- 
76DP03533. 47p. NTIS, PC A03/MF AOl1. Order Number 
DE82007656. 

Each of the major storage/burial sites (INEL, Hanford, 
LASL, ORNL, Savannah River) was reviewed for the history of 
emplacement or burial. Environmental conditons were assessed. 
The current status of the sites is described and a judgement made 
on the 20-year-and-beyond retrievability and the probability of suc- 
cess for exhumation. Alternatives to retrieval and burial are also ex- 
amined. (DLC) 


33372 (RFP—3245) Economic evaluation of volume re- 
duction for Defense transuranic waste. Brown, C.M. (Rock- 
well International Corp., Golden, CO (USA). Rocky Flats 
Plant). Jul 1981. Contract AC04-76DP03533. 49p. NTIS, 
PC A03/MF AO1. Order Number DE82007202. 

This study evaluates the economics of volume reduction of 
retrievably stored and newly generated DOE transuranic waste by 
comparing the costs of reduction of the waste with the savings pos- 
sible in transportation and disposal of the waste. The report devel- 
ops a general approach to the comparison of TRU waste volume 
reduction costs and cost savings, establishes an initial set of cost 
data, and develops conclusions to support selecting technologies 
and facilities for the disposal of DOE transuranic waste. Section I 
outlines the analysis which considers seven types of volume reduc- 
tion from incineration and compaction of combustibles to compac- 
tion, size reduction, shredding, melting, and decontamination of 
metals. The study considers the volume reduction of contact-han- 
dled newly generated, and retrievably stored DOE transuranic 
waste. Section II of this report describes the analytical approach, 
assumptions, and flow of waste material through sites. Section III 
presents the waste inventories, disposal, and transportation savings 
with volume reduction and the volume reduction techniques and 
savings. 


33373 (RFP—3283) Low-level waste nitrate challenge. 
Johnson, A.J. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 5 Oct 1981. Contract AC04- 
76DP03533. 17p. (CONF-811130—17). NTIS, PC A02/MF 
A01. Order Number DE82005632. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

Accomplishments of work planned in fiscal 1981 to deal 
with low-level radioactive waste nitrate are presented. The quanti- 
ties of waste nitrate from commercial and defense nuclear activities 
which are environmentally unacceptable for future disposal was 
found to be in excess of 4.6 x 10°kg. Generation rates are estimated 
at 7.0 x 10° kg per year. A brief description of the processes which 
might convert these nitrates to environmentally acceptable waste 
forms is discussed, and the budget needs are summarized. 
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33374 (TUM-RT-KB—80/2) Transportation of radioac- 
tive waste materials into space. The final solution for inex- 
pensive and safe disposal. Hayn, D.; Rup H.O,; 
Schmucker, R.H. (Technische Univ. Muenchen (Germany, 
— May 1980. 35p. (In German). NTIS, PC A03/MF 

Technical problems and costs are outlined for the disposal of 
radioactive waste. Options discussed include: (1) storage on the sur- 
face of a celestial body (Earth, planets, Sun, Moon), (2) undirected 
disposal (in the sea, random escape from the solar system), and (3) 
storage in space (in Earth orbit, other orbits, or outside the solar 
system, directly, or using the swingby technique). Costs versus ve- 
locity requirements for various orbits are shown for expendable and 
reusable shuttles, both liquid and solid fuelled. The safety aspects 
are mentioned. 


33375 Nuclear-waste management. Hearing before the 
Committee on Energy and Commerce, House of Representa- 
tives, Ninety-Seventh Congress, First Session, June 16, 1981. 
— DC; Government Printing ce (1981). 63p. 


The Committee met on June 16, 1981 to review the status 
and goals of existing nuclear waste management programs. Their 
purpose was to identify key issues requiring legislative action. Con- 
fidence in the safety of the fuel cycle and the need for an estab- 
lished disposal method are critical to public acceptance of nuclear 
reactors and could preclude the success of a demonstration pro- 
gram to accelerate facility licensing. Sheldon Meyers, Deputy As- 
sistant Secretary for Nuclear Waste Management of DOE, outlined 
recent changes in the program that discontinue Away-from-Reactor 
storage plans, reorient the Terminal Isolation Program, and author- 
ize the Waste Isolation Pilot Plant project. The hearing record in- 
cludes Meyers’ statement, answers to questions posed by the com- 
mittee, and support materials. (DCK) 


Use of a purpose built industrial island for radioac- 
tive waste disposal. Feates, F.S. ent of the Envi- 


(Departme i 
ronment, London (UK)); Mather, J.D. (Institute of Geologi- 


cal Sciences, Harwell (UK). Environmental Protection 
Unit). pp 69-74 of Industrial islands. London, England; Me- 
chanical Engineering Publishers (1981). 

From Industrial islands international conference; London, 
UK (17 Nov 1981). 

The use of an artificial island to construct access shafts to a 
deep disposal facility for radioactive wastes is described. The shafts 
could advantageously enter one of the many salt domes situated 
just below the sea bed in the North Sea. The concept of developing 
a nuclear fuel reprocessing and disposal complex on an artificial 
island is introduced. A research programme for assessing the feasi- 
bility of developing such a facility is suggested. 


33377 Preparation and compaction of synthetic monazite 
powders. Abraham, M.M; Boatner, L.A.; Quinby, T.C.; 
Thomas, D.K.; Rappaz, M. (Oak Ridge National Lab., TN 
(USA)). Radioactive Waste Management; 1: No. 2, 181- 
191(Sep 1980). 

Analogs of the mineral monazite, a mixed lanthanide ortho- 
phosphate (LnPO,), are potentially important primary containment 
forms for the isolation of actinide nuclear wastes. A method of pre- 
paring orthophosphate powders by precipitation in molten urea has 
been developed. This process was used to produce orthophosphate 
powders of all of the naturally occurring lanthanides in the first 
half of the transition series. The particle size is readily controlled in 
the urea precipitation process and a series of cerium orthophos- 
phate powders with varying particle size were prepared and em- 
ployed in a study of the systematics of compaction by hot pressing 
for this system. Consolidation via hot pressing at 1100°C of CePOQ, 
powders with a suitably small particle size has resulted in bodies 
with 97.2% of the theoretical density. Examination of Gd* -doped 
precipitated CePO, powders using electron paramagnetic resonance 
techniques has shown that this impurity occupies the same sites in 
the urea precipitated material and in flux-grown single crystals. 


33378 Use of geostatistics in high level radioactive waste 
repository site characterization. Doctor, P.G. (Pacific North- 
west Laboratory, Richland, WA (USA)). Radioactive Waste 
Management; 1: No. 2, 193-210(Sep 1980). 
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In evaluating and characterizing sites that are candidates for 
use as repositories for high-level radioactive waste, there is an in- 
creasing need to estimate the uncertainty in hydrogeologic data and 
in the quantities calculated from them. This paper discusses the use 
of geostatistical techniques to estimate hydrogeologic surfaces, such 
as the top of a basalt formation, and to provide a measure of the 
uncertainty in that estimate. Maps of the uncertainty estimate, 
called the kriging error, can be used to evaluate where new data 
should be taken to affect the greatest reduction in uncertainty in 
the estimated surface. The methods are illustrated on a set of site- 
characterization data; the top-of-basalt elevations at the Hanford 
Site near Richland, Washington. 


33379 Risks, regulation responsibilities, and costs in nu- 
clear-waste management: a preliminary survey in the Europe- 
an Community. Orlowski, S. Brussels, w ; Commission 
of the ee Communities (1980). 4lp. (EUR—6893- 
at Te S, 2100 M Street, , Suite 707, Washington, 


Portions of this document are illegible. 

The present survey was written within the framework of the 
first CEC radioactive waste management and disposal programme 
1975-1979; as such, it is extensively based on a review by the ad 
hoc working group Administrative, Legal and financial aspects of 
radioactive waste management of national advisers to the Commis- 
sion and on CEC contracts within the Member States. The contents 
of this survey are: (1) preamble; (2) risks associated with the man- 
agement of radioactive waste; (3) existing laws and regulations con- 
cerning nuclear energy and the management of radioactive waste; 
(4) legislative practices in the European Community and its 
Member States; (5) containment of radioactive waste; (6) institution- 
al controls; (7) management of radioactive waste - cost and financ- 
ing; (8) civil liability (international provisions, national provisions); 
(9) criminal law in relation to radioactive waste management; (10) 
radioactive waste management and national policies in relation to 
the development of the civil nuclear industry; and (11) international 
aspects of the management of radioactive waste. 


33380 (INIS-mf—6897, pp v) Quality and reliability as- 
surance of radioactive waste equipment. Krejci, V.; Zocek, J. 
Cesky Urad Bezpecnosti Prace, Prague (Czechoslovakia)). 
nd]. Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33381 (INIS-mf—6897, pp v) Assessment of methods for 
analysis of radioactive liquid wastes. Kasztura, L.; Kyrs, M. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). [nd]. (In Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33382 (INIS-mf—6897, pp v) Advances in processing and 
disposal of radioactive wastes from nuclear power plants. Ma- 
lasek, E. (Ceskoslovenska Komise pro Atomovou Energii, 
Prague). [nd]. (In Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33383 (INIS-mf—6897, pp v) Current Czechoslovak re- 
search and development efforts concerning radioactive wastes. 
Hladky, E. (Vyskumny Ustav Jadrovych Elektrarni, Jas- 
lovske Bohunice (Czechoslovakia)). [nd]. (In Slovak). Dep. 
NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 
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33384 (INIS-mf—6897, pp v) Czechoslovak concept of 
safe disposal of radioactive wastes from Czechoslovak nuclear 
power plants -. Vicek, K. (Federalni Ministerstvo Paliv a 
Runcasaite, Prague (Cz a [nd]. (in Czech). 
Dep. NTIS (US Sales Onl 
From 2. national pe on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33385 (INIS-mf—6897, pp v) Storage and handling of 
liquid and solid wastes in A-1. Tittlova, E.; Hladky, E. (Vys- 
kumny Ustav Jadrovych Elektrarni, Jaslovske panne 
(Czechoslovakia)); Tomik, L.; Soos, F. (Atomova Elek- 
traren Bohunice, Jaslovske Bohunice "(Czechoslovakia)). 
[nd]. (In Slovak). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33386 (INIS-mf—6897, pp v) Possible application of in- 
organic gel ion exchangers in nuclear power plants. Dolezal, 
J.; Brozova, I. (Vyskumny Ustav Jadrovych Elektrarni, Jas- 
lovske Bohunice (Czechoslovakia)); Tympl, R.; Seps, V.; 
Cervenkova, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); Konecny, L.; Rajman, I. (Atomova Elek- 
traren Bohunice, Jaslovske Bohunice (Czechoslovakia)). 
[nd]. (in Slovak). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33387 (INIS-mf—6897, pp v) Radioactive wastes from 
nuclear power plants: solidification of liquid wastes and 
volume reduction of solid wastes. Neumann, L. (Ustav Jader- 
neho Vyzkumu CSKAE, Rez (Czechoslovakia)); Dolezal, J. 
(Vyskumny Ustav Jadrovych Elektrarni, Jaslovske Bohun- 
ice (Czechoslovakia)). [nd]. (in Slovak). Dep. NTIS (US 
Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33388 (INIS-mf—6897, pp v) Bituminization of radioac- 
WWER 


tive liquid wastes from type power plant. Stefanik, J. 
(Vyskumny Ustav Jadrovych Elektrarni, Jaslovske Bohun- 
ice (Czechoslovakia)). [nd]. (In Slovak). Dep. NTIS (US 
Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33389 (INIS-mf—6897, pp v) Possible incorporation of 
bituminization in processing radioactive wastes from WWER 
type power plants. Lastovicka, Z. (Energoprojekt, Prague 
(Ceechosiovakia) [nd]. (In Czech). Dep. NTIS (US Sales 
Only 
From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33390 (INIS-mf—6897, pp v) Pilot-operation — 
tion line: development and performance testing. Kokojan, J 
(Vyzkumny Ustav Chemickych Zarizeni, Brno (Czechoslo- 
vakia)). [nd]. (In Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33391 (INIS-mf—6897, pp v) Fixation of —T 
wastes in organic polymers. Napravnik, J.; Nachmilner, L 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). [nd]. (In Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
— from nuclear power plants; Tale, Czechoslovakia (15 Apr 
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33392 (INIS-mf—6897, pp v) Application of experience 
with the development of the process of solidifying high-level 
wastes to the disposal oe. ee 

power plants. Neumann, L.; Vojtech, O.; Napravnik, J. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). [nd]. (In Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 

wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33393 (INIS-mf—6897, pp v) Pyrolytic denitrification 
and stabilization of nitrate-con radioactive — 
Pecak, V.; Matous, V. (Ustav Jaderneho V 
CSKAE, Rez (Czechoslovakia)). [nd]. (In Czech). ie. 
NTIS (US Sales Only). 

From 2. national conference on the of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33394 (INIS-mf—6897, pp v) Processing radioactive con- 
centrates by calcination. Napravnik, J.; Neumann, L.; Ditl, 
P.; Nachmilner, L. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). [nd]. (In Czech). Dep. NTIS (US 
Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33395 (INIS-mf—6897, pp v) Processing radioactive 
wastes from nuclear power plants by vitrification. Stejskal, J.; 
Vojtech, O. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); Pacovsky, V.; Konarek, J. (Statni Vyz- 
kumny Ustav Sklarsky, Prague (Czechoslovakia). [nd]. dn 
Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33396 (INIS-mf—6897, pp v) Processing of solid radio- 
active wastes from nuclear power plants. Malasek, E. (Ces- 
koslovenska Komise pro Atomovou Energii, Prague:; Titt- 
lova, E.; Gese, J. (Vyskumny Ustav Jadrovych Elektrarni, 
Jaslovske vas (Czechoslovakia)). [nd]. (In Slovak). 
Dep. NTIS (US Sales Only). 

From 2. sili conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33397 (INIS-mf—6897, pp v) Testing filtration efficiency 
for radioactive substances in radioactive waste incineration. 
Broz, J. (Vyskumny Ustav Jadrovych Elektrarni, Jaslovske 
Bohunice (Czechoslovakia)). [nd]. (In Slovak). Dep. NTIS 
(US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33398 (INIS-mf—6897, pp v) Reduction of solid radioac- 
tive wastes by incineration. Karacon, J. (Vyskumny Ustav 
Jadrovych Elektrarni, Jaslovske Bohunice (Czechoslova- 
kia)); Skulec, S. (Hydrometeorologicky Ustav, Bratislava 
ee [nd]. (in Slovak). Dep. NTIS (US Sales 
y). 
From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33399 (INIS-mf—6897, PP v) Capture of ?*Ru and 
137Cg vapours and of }*Ru, 7Cs and Sr aerosols formed 
in heat treatment of liquid or in incineration of solid radioac- 
tive wastes. Kepak, F.; Uher, E.; Kanka, J.; Koutova, S. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). [nd]. (In Czech). Dep. NTIS (US Sales Only). 
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From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33400 bse pon ie v) World practice of radioac- 
tive waste disposal in geological formations. a de 
J. Soap ogg Be ty — [nd]. 
Czech). Dep SUS Only). 

From 2. national tain on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33401 NIS-mf—6897, pp \ v) Basic principles of radioac- 
tive waste siting. Diouh , Z. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez (Czech ovakia)). [nd]. (in Czech). 
Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33402 ae ear a p Vv) Regional disposal sites of 
radioactive wastes fro m light tt water reactor power plants. 
Kortus, J.; Hrudka, J.; : Mincaeer, P.; Riha, K.; Novak, V. 
7 ene Prague ( (Czechoslovakia). [nd]. (In Czech). 
S (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33403 (INIS-mf—6897, pp v) Use of multicriterion anal- 
ysis in radioactive waste disposal siting. Marek, J. (Ceske 
Energeticke Zavody, Prague (Czechoslovakia)); Dudorkin, 
J.; Dlouhy, Z. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
— {nd]. (in Czech). Dep. NTIS (US Sales 
y). 
From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33404 (INIS-mf—6897, pp v) Some radioecological as- 
pects of radioactive waste disposal siting and site safety. 
Seliga, M.; Hanuska, L.; Kocurik, S.; Marko, L.; Pezlar, O. 
(Ustav Radioekologie a Vyuzitia Jadrovej Techniky, Kosice 
ieee [nd]. (In Slovak). Dep. NTIS (US Sales 
y). 
From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33405 (INIS-mf—6897, pp v) Some ecological aspects of 
safety of radioactive waste disposal site. Hanuska, L. (Ustav 
Radioekologie a Vyuzitia Jadrovej Techniky, Kosice 
we. [nd]. ( (In Slovak). Dep. NTIS (US Sales 
y 
From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 
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REFER ALSO TO CITATION(S) 33401, 33402, 33422, 33423, 34706, 34735, 
34840, 34841, 35332 


33406 (EIR—394) Radionuclide transport through hetero- 
geneous media, Hadermann, J. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). May 1980. 
13p. Nucl. Technol., RN 552397. 

One-dimensional radionuclide migration for convective 
water transport with sorption and longitudinal dispersion is investi- 
gated. A semianalytic solution for layered media with piecewise 
constant parameters can be written when taking into account mass 
conservation and approximate flux conservation at interlayer 
boundaries. The solution is analytic in the first layer and allows for 
a recursive calculation in the following layers. Scaling laws for the 
relevant parameters can be formulated. Numerical examples exhibit 


05 NUCLEAR FUELS 
0530 Environmental Aspects 


the importance of at least a single highly sorbing layer. Small 
values of dispersivity may not lead to a conservative estimate of 
concentration at the geological column's end. 


(NUREG/CP—0022, pp 101-108) Distributed ve- 
locity method of solving the convective-dispersion 
Campbell, J.E. (Sandia National Labs., Albuquerque, 
—* D.E.; Reeves, M. Mar 1982. NTIS, PC A21 


From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

The motivation for developing the Distributed Velocity 
Method arises from the demands of performing a risk assessment 
for a nuclear waste repository. These demands include computa- 
tional efficiency over a relatively large range of Peclet numbers, 
the ability to handle chains of decaying radionuclides with rather 
extreme contrasts in both solution velocities and half lives, and the 
ability to treat leach- or solubility-limited sources. To the extent it 
has been tested to date, the Distributed Velocity Method (DVM) 
appears to satisfy these demands. 


33408 (NUREG/CP—0022, BP 191-198) Methods for 
determining system uncertainty. Giuffre, M.S.; Nalbandi 
J.Y. (Analytic Sciences Corp., Reading, MA). Mar 1982. 
NTIS, PC A21/MF AOl1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Several Monte Carlo and numerical analytic techniques have 
been used to estimate system uncertainty for a moderately difficult 
hydrology problem. Each technique was constrained to use only 
about 200 system evaluations because in repository analyses these 
evaluations are often quite costly. The results show that the Monte 
Carlo techniques yield reasonable estimates of system uncertainty. 
The numerical analytic techniques failed because of the severely 
spiked integrands that must be evaluated. 


33409 (NUREG/CP—0022, pp 257-265) Problem of 
human intrusion: towards a resolution of uncertainty. Ca- 
meron, F.X. (Nuclear Regulatory Commission, Washington, 
DC). Mar 1982. NTIS, PC A21/MF A0Ol1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Isolation of high-level radioactive waste over long periods of 
time requires protection not only from natural events and processes, 
but also from the deliberate or inadvertent activities of future soci- 
eties. This paper evaluates the likelihood of inadvertent human in- 
trusion due to the loss of societal memory of the repository site. In 
addition, measures to prevent inadvertent intrusion, and to guide 
future societies in any decision to deliberately intrude into the re- 
pository are suggested. 


33410 (NUREG/CP—0022, pp 321-331) Solute trans- 
port in porous media with immobile-water zones. Kipp, K.L. 
Noy ope a Denver, CO). Mar 1982. NTIS, PC 
A21/MF 

nae pecoui on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Three mathematical models describing one-dimensional flow 
with single-species solute transport and diffusion into an immobile- 
water zone are compared with reference to migration of radionu- 
clides in two media that are candidates for a waste repository. The 
first model includes dispersion in the flowing-water zone and treats 
the concentration profile in the immobile-water zone explicitly. The 
second model has no spatial dimension in the immobile-water zone. 
The third model is based on the assumption of concentration equi- 
librium between the flowing-water and immobile-water zones. The 
first model requires numerical inversion of the Laplace transform 
solution. Analytical solutions are available for the second and third 
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models (and some special cases of the first). Evaluation and com- 
parison using parameter ranges from fractured granite and tuff 
show: a) the mechanism of diffusion into an immobile-water zone 
provides significant transport rate retardation and peak concentra- 
tion attenuation; b) the simplifying assumption of an infinite immo- 
bile-water zone thickness is invalid; and c) the simpler models are 
adequate for high diffusional transport rates. 


$3411 (NUREG/CP—0022, pp 337-347) Influence of 
geochemical variables on long-lived radionuclide migration 
and risk assessment. Bondietti, E.A. (Oak Ridge National 
Lab., TN). Mar 1982. NTIS, PC A21/MF A0Ol1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

The uncertainties associated with predicting long-lived radi- 
onuclide migration from geologic repositories are large because of 
the long times considered and the lack of a geochemical history for 
the artificial elements. The long-lived radioelements can be catego- 
rized according to their inherent chemical properties and geochemi- 
cal interactions which contribute to varying levels of uncertainty in 
the predicted risk. The elements Am, Th, and I, although quite dif- 
ferent in terms of mobility, have the least uncertainty associated 
with predictions of their long-term behavior once a reference case 
is determined. The chemically similar elements Np, Pu, and U rep- 
resent a second case where the presence of mobile oxycations con- 
tributes to complicated solid-solution partitioning evaluations. A 
third category, created for technetium, considers an element for 
which one parameter (evaluated with difficulty), redox potential, 
contributes most to uncertainty, with a small difference in assumed 
geochemical environment resulting in either a highly retarded or 
highly mobile chemical form. 


33412 (NUREG/CP—0022, pp 381-387) Uncertainties 
in predicting long-term environmental impacts from geologic 
repositories. Shipler, D.B. (Battelle Project Management 
Div., Columbus, OH); McGinnis, J.T.; Owen, J.L. Mar 
1982. NTIS, PC A21/MF AOl. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

The assessment of environmental impacts of construction 
and operation of a deep geologic repository for high-level radioac- 
tive waste can be carried out using methods well-established for 
conventional radioactive waste management and production facili- 
ties. Uncertainties of assessments in impacts of repositories increase 
with time after closure and are related to predicting long-term con- 
ditions of the accessible human environment (e.g., population trends 
and distributions, water use, land use, diets, and habits), and long- 
term changes in ecosystems, and geologic and hydrologic regimes 
surrounding and above the repository. Primary concerns are related 
to the thermal and fission product decay period which is in the 
order of several hundred years. Thermal changes in the immediate 
vicinity of the repository could have a direct effect on root systems 
and indirect effects on ground water regimes, possibly contributing 
to long-term changes in ecosystems. Releases of radionuclides to 
the accessible environment are not expected to occur under predict- 
ed conditions and would not occur for thousands to tens of thou- 
sands of years under extraordinary circumstances. The characteris- 
tics of the human environment at that time cannot readily be pre- 
dicted and therefore uncertainties in consequence results may be 
large. 


33413 (NUREG/CP—0022, pp 389-394) Role of deter- 
ministic and probabilistic modeling in long-term waste isola- 
tion safety assessments. Brandstetter, A. (Battelle Project 
Management Div., Columbus, OH). Mar 1982. NTIS, PC 
A21/MF AOl1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

The Department of Energy, as part of the National Waste 
Terminal Storage (NWTS) program, is developing and testing a 
comprehensive methodology for assessing the postclosure perform- 
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ance and safety of nuclear waste isolation systems. Different analy- 
sis methods will be used for components of this methodology in 
order to best utilize the current state of the art and to minimize the 
uncertainties inherent in long-term predictions. This approach will 
make it possible to realistically define the potential range of future 
system states and to quantify the margins of safety provided by in- 
dividual system components and by the overall system. 


33414 (NUREG/CP—0022, pp 485-500) Mathematical 
models for estimating population th effects from the dis- 
posal of high-level radioactive waste. Smith, J.M. (Environ- 
mental Protection Agency, Montgomery, AL); Fowler, 
T.W.; Goldin, A.S. Mar 1982. NTIS, PC A21 AOl. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Mathematical models have been developed to estimate popu- 
lation dose equivalents and health effects due to releases of radionu- 
clides from a high-level waste repository. The mathematical models 
consider releases to a river system, an ocean system, and directly to 
land surfaces. For the river and ocean systems, the time-dependent 
equation used to predict releases from the repository to the river or 
ocean was controlled by the rate of leaching of radionuclides from 
the waste into groundwater. Releases during violent geologic inter- 
actions with the repository, such as would occur during a volcanic 
eruption or a meteorite impact, were also considered. For releases 
directly to the land surface and releases during violent geologic in- 
teractions, an instantaneous release of radionuclides was assumed. 
The equations consider environmental transport of radionuclides in 
air and in water and cover both internal and external exposure 
pathways. 


33415 (PB—81-222002) Short- and long-term leach rates 
of solidified waste from a cylindrical container. Landman, K. 
(Environmental Protection Agency, Washington, DC 
(USA)). Jun 1981. 29p. NTIS, PC A03/MF AO1. 

The short- and long-term leach rates of radionuclides for the 
three-dimensional diffusive flow and for purely axial diffusive flow 
from a finite cylinder of solidified waste are determined here. These 
analytical results are compared with the ones obtained numerically 
by Hung for purely axial flow. 


33416 (PNL-SA—7142) Application of biological barriers 
in maintaining the integrity of radioactivity in shallow burial 
grounds, Cline, J.F. (Pacific Northwest Lab., Richland, WA 
(USA)). May 1979. Contract AC06-76RL01830. 28p. 
(CONF-790728—8). NTIS, PC A03/MF AOI. Order 
Number DE82007090. 

From 24. annual meeting of the Health Physics Society; 
Philadelphia, PA, USA (7 Jul 1979). 

Stabilization of a shallow burial site requires some means of 
keeping buried radioactive wastes in place and preventing the 
movement of radioactive elements into the biosphere by various 
vectors present in the soil covering the burial site. By placing a bar- 
rier between the surface of the soil and the buried wastes, it would 
be possible to isolate the wastes from the biosphere and eliminate 
the movement of radioactive elements into the environment. An ef- 
fective biobarrier would make it possible to grow plants over the 
buried wastes regardless of rooting habits; the plants would stabilize 
the surface soil, prevent wind erosion, and transpire soil water back 
into the air, thus preventing it from percolating downward through 
the buried wastes. This report summarizes the finding of a study 
undertaken to determine the effectiveness of natural cobblestones as 
a long-term biobarrier. In the initial field study, we investigated 
whether a thick layer of cobblestones would prevent plant roots 
and burrowing animals from reaching contaminated materials and 
transferring radionuclides to the soil surface. In a subsequent green- 
house study, three modifications of the cobblestone barrier were 
tested, including the addition of another layer of stones, one of as- 
phalt, and one of a root toxin. These data show that cobblestone 
can be effective as a barrier to burrowing animals and insects, but 
not totally effective as a barrier to plant roots. Because of variable 
weather patterns at Hanford, five to six year studies are recom- 
mended for further studies on the effectiveness of different materi- 
als as biobarriers to radioactive substances. Stone size appeared to 
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affect the plants’ rate of root growth since root growth slowed in 
the air spaces between stones. Root toxin was 100% effective as a 
means of keeping roots out of the buried waste; this method could 
be used as a barrier modification where no plant cover is needed. 


33417 (RHO-SA—228) Mitigation of plant penetration 
into radioactive waste utilizing herbicides. Cox, G.R. (Rock- 
well International Corp., Richland, WA (USA). Rockwell 
Hanford Operations). Jan 1982. Contract AC06-77RL01030. 
9p. NTIS, PC A02/MF A0O1. Order Number DE82010069. 

This paper describes the use of herbicides as an effective 
method of precluding plant root penetration into buried radioactive 
wastes. The discussed surface applications are selective herbicides 
to control broadleaf vegetation in grasses; nonselective herbicides, 
which control all vegetation; and slow-release forms of these herbi- 
cides to prolong effectiveness. 


33418 (TVA—2902244) Applying multinomial-proportion 
estimates to estimating the success of drill-hole reclamation. 
Davis, B.M.; Beeman, L.E. (Tennessee Valley Authority, 
Norris (USA). Div. of Land and Forest Resources). Oct 
1979. 7p. (TN-B—36). NTIS, PC A02/MF A0Ol. Order 
Number DE82902244. 

A method is provided to design random sampling plans 
which provide reliable information concerning the adequacy of rec- 
lamation of drill holes on western uranium lands. The method is 
based on using three categories: (a) the reclaimed hole, (b) partially 
reclaimed hole, (c) unreclaimed hole to classify the work done. The 
proportions from each of the three categories are estimated in an 
example to demonstrate how the method operates, and an outline 
for implementation is provided. 


33419 Environmental research at the fisheries radiobiolo- 
gical laboratory and its application. Mitchell, N.T. (Ministry 
of Agriculture, Fisheries and Food, Lowestoft (UK). Fish- 
eries Radiobiological Lab.). pp 37-57 of Invited papers pre- 


sented to the international sessions at the 1979 annual meet- 
ing of the Japan Radiation Research Society. Chiba, Japan; 
Japan Radiation Research Society (1979). 

From Annual meeting of the Japan Radiation Research Soci- 
ety; = Japan (23 Nov 1979). 

Most of the research effort of the Laboratory is concerned 
with liquid wastes though some is devoted to those solid wastes 
which are or may be suitable for the deep ocean. Reflecting the 
siting of the major nuclear establishments the types of environmen- 
tal situation with which the Laboratory is most frequently involved 
are inshore coastal waters and river estuaries. However there is just 
one nuclear power station that has been built inland on the shore of 
a freshwater lake that thus receives small quantities of low-level ra- 
dioactive waste from it. 


33420 (PB—81-217721) Study on the environmental 
impact of the conversion of plutonium nitrate coming from 
the reprocessing of mixed oxide fuel instead of uranium fuel. 
Final report. (Commission of the European Communities, 
Wes [nd]. 131p. NTIS (US Sales Only), PC A06/ 


The effect on the environment of a plant for the conversion 
of plutonium nitrate, originating from mixed oxide fuel rather than 
uranium fuel, is assessed for a throughput of 5 kg of plutonium per 
day in batch-type operation. It is concluded that present safety 
techniques at the plant when second generation plutonium is used, 
are sufficient to safeguard the environment. (Copyright (c) ECSC- 
EEC-EAEC, Brussels and Luxembourg, 1980.) 


33421 (INIS-mf—6897, pp v) Formation, composition 
and processing of radioactive wastes from nuclear power plant 
operation. Tomik, L.; Rajman, I.; Konecny, L.; Zboray, L. 
(Atomova Elektraren Bohunice, Jaslovske Bohunice 
(Czechoslovakia)); Dolezal, J.; Moravcova, Z. (Vyskumny 
Ustav Jadrovych Elektrarni, Jaslovske Bohunice (Czecho- 
slovakia)). [nd]. (In Slovak). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


0540 Health And Safety 
REFER ALSO TO CITATION(S) 33379, 33414, 34811 


33422 (NUREG/CP—0022, PP. 171- hich Risk analysis 
methodology for unreprocessed spent fuel disposal in bedded 

salt. P — Chu, MSY; ‘Cranwell R.M. (Sandia 
Natio: Albuquerque, NM). Mar 1982. NTIS, PC 
A21/MF AO1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

In accordance with the decision to defer the reprocessing of 
commercially generated spent fuel, we are investigating the impli- 
cations on risk of direct disposal of spent fuel assemblies. To the 
extent possible, we are using the methodology developed at Sandia 
for the NRC to evaluate risks from the disposal of wastes from re- 
processing of spent fuel. This allows direct comparison of the risks 
calculated for the two waste forms. A number of differences be- 
tween the two waste forms with implications on risk have been 
identified and investigation of their effects has begun. Among these 
are the presence of gases and additional plutonium and uranium iso- 
topes, the potential for differing leach behavior, and the difference 
in the decay heat source which determines the overall thermome- 
chanical response of the host media. We have analyzed a number of 
scenarios for a hypothetical geologic repository that have been 
identified as important contributors to risk from the disposal of 
both reprocessed and unreprocessed spent fuel. For each scenario, 
we employ the Groundwater Transport, Pathways to Man, and 
Dosimetry and Health Effects models of the High Level Waste 
Methodology. Risks are compared for the reprocessed and unrepro- 
cessed spent fuel wastes and the effects of uncertainty in the param- 
eters of the various models are compared. 


33423 (NUREG/CP—0022, pp 279-290) Uncertainties 
in the assessment of long-term collective dose and health ef- 
fects. Kocher, D.C.; Dunning, D.E. Jr.; Ryan, M.T.; Leg- 
gett, R.W.; Eckerman, K.F. (Oak Ridge National Lab., 
TN). Mar 1982. NTIS, PC A21/MF AO1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

This paper summarizes estimates of potential uncertainties in 
the separate components of a calculation of long-term population 
dose and health effects resulting from a known release of plutonium 
to a freshwater surface-water system. The components discussed in- 
clude (1) radionuclide concentrations in the surface waters, (2) 
intake by an exposed individual per unit concentration in surface 
waters, (3) dose to an individual per unit intake, (4) size of the ex- 
posed population and its age distribution, and (5) the incremental 
cancer risk per unit population dose. For each component we dis- 
cuss an uncertainty based on the range of possible values indicated 
by available data and an uncertainty based on an expected distribu- 
tion of values about the mean for the exposed population. The anal- 
ysis emphasizes significant uncertainties in the fraction of ingested 
plutonium absorbed into blood from the gastrointestinal tract and 
the risk factor for induction of bone cancer by alpha-particle irra- 
diation. 


33424 (PB—82-137811) Health risks to distant popula- 
tions from uranium mill tailings radon. Technical report. 
Swift, J.J. (Office of Radiation Programs, Washington, DC 
(USA). Div. of Criteria and Standards). May 1981. 40p. 
NTIS, PC A03/MF AOl1. 

Uranium mill tailing piles can expose the population to radi- 
ation by several pathways. The author believes the air pathway to 
be the most important and radon-222 to be the principal nuclide. 
The report illustrates the effects of tailings piles on a variety of 
local and regional populations, assesses the effects of the tailings on 
distant populations, and compares EPA methods and results with 
assessments by others. 
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(PNL-SA—9486) Statistics and the statistician in 
nuclear site decontamination and decommissioning: lecture 
notes for a 4-day short course. Barnes, M.G. (Pacific North- 
west Lab., Richland, WA (USA)). Apr 1981. Contract 
AC06-76RL01830. 96p. NTIS, PC AO5/MF A0Ol. Order 
Number DE82006169. 

This course provides information on statistical aspects of ra- 
diological surveys and the remedial action (RA) process to enable 
statisticians to serve effectively in Decommissioning and Decon- 
tamination (D & D) projects. The material covered is pertinent 
both to a statistician working onsite and handling day-to-day data 
analysis and to a statistical member of project planning and man- 
agement teams. Participants will learn the types of statistical prob- 
lems that can arise and the kinds of questions that must be an- 
swered to enable efficient statistical designs and analyses to be de- 
veloped. The ultimate goal is to help extract the maximum benefit 
from statistical contributions to D & D projects. Among the topics 
covered are: Nature of the D & D Problem: Measuring Devices 
and Sampling Methods; Estimating Activity in or on Soil, Build- 
ings, Equipment and Other Materials; Estimating Isotope Ratios 
and Error Variances; Acceptance Sampling as a General Method; 
Special Estimation Problems; Non-Statistical Consdierations; Chal- 
lenge Problems. 


33426 (PB—81-222960) The differential radiological 
impact of plutonium recycle in the light-water reactor fuel 
cycle: effluent discharges during normal operation. Final 
report. Bouville, A.; Guetat, P.; Jones, J.A.; Kelly, G.N.; 
Legrand, J. (Commission of the ee aye Communities, 
ns) [nd]. 148p. NTIS (US Sales Only), PC A06/ 


The radiological impact of a light-water reactor fuel cycle 
using enriched uranium fuel may be altered by the recycle of pluto- 
nium. Differences in impact on the population of the European 
Communities (EC) from effluents discharged during normal oper- 
ation are evaluated for the specific case of recycling 10 tons of fis- 
sile plutonium metal. The contributions from each stage of the fuel 
cycle, i.e. fuel fabrication, reactor operation, and fuel reprocessing 
and conversion, are identified. Separate consideration is given to 
airborne and liquid effluents, and account is taken of a wide range 
of environmental conditions, representative of the EC, in estimating 
the radiological impact. Recycling of plutonium is estimated to 
result in a reduction in the radiological impact from effluents of 
about 30% compared with using enriched uranium fuel. (Copyright 
(c) ECSC-EEC-EAEC, Brussels . Luxembourg, 1980.) 
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33427 (EGG-M—06081) Photon interrogation for bulk 
measurement of transuranic materials. Nieschmidt, E.B. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1981. Contract 
ACO07-761D01570. 4p. (CONF-811103—83). NTIS, PC A02/ 
MF AO1. Order Number DE82005679. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Investigation and assay of high atomic number materials may 
be accomplished in near real-time through use of photon interroga- 
tion. Photon interrogation, as used here, involves the use of high- 
energy photons to induce fission and then detect neutrons associat- 
ed with the fission. This technique has the advantage that the inter- 
rogating particle and the detected particle are different. The discus- 
sion here will include: (1) neutron production; (2) photon produc- 
tion; (3) neutron counting; (4) sensitivity; and (5) problems associat- 
ed with large containers. In summary, the attributes and limitations 
of photon interrogation can be stated as: near real-time accountabil- 
ity; interrogating particle different than detected particle; ability to 
count prompt or delayed neutrons depending on matrix; radiogra- 
phy or therapy accelerators available; cannot distinguish between 
fission and fertile material; and interrogated material must be well 
characterized to obtain safeguards quality results. 
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33428 (LA—9123-MS) Preliminary tests of overburden 
material filtration and capture bag concept: Phase II. Horak, 
H.L.; Gregory, W.S.; Smith, P.R.; Grothus, H. (Los 
Alamos National Lab., NM (USA)). Dec 1981. Contract W- 
7405-ENG-36. 20p. NTIS, PC A02/MF AOl. Order 
Number DE82010036. 

The experimental work described in this report was per- 
formed to provide test data for the Nuclear Emergency Search 
Team (NEST) Damage Limitation Working Group. These tests ex- 
tended our previous test results of shock absorption and aerosol fil- 
tration under transient air-flow conditions. Two types of experi- 
ments were run using two separate apparatus. Nylon fabric capture 
bags were structurally tested on a small shock tube similar to the 
shock tube used in the Phase I tests but capable of higher-pressure 
shocks. The various filter media were tested for steady-state aerosol 
filtration efficiency during high pressure drops using the Phase I 
blowdown tube modified for thin (2.54 cm or 1 in.) media samples. 


33429 (NUREG—0525-REV-4) Safeguards Summary 
Event List (SSEL). Pre-NRC through June 30, 1981. Mac- 
Murdy, P.; Davidson, J.; Lin, H. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Materi- 


al Safety and Safeguards). Sep 1981. 225p. NTIS, PC A10/ 
MF AOl. 


The Safeguards Summary Event List (SSEL) provides brief 
summaries of several hundred safeguards-related events involving 
nuclear material or facilities regulated by the U.S. Nuclear Regula- 
tory Commission (NRC). Events are described under the categories 
of bomb-related, intrusion, missing and/or allegedly stolen, trans- 
portation, vandalism, arson, firearms, sabotage and miscellaneous. 
The information contained in the event descriptions is derived pri- 
marily from official NRC reporting channels. 


33430 (NUREG/CP—0022, pp 145-157) Statistical 
methods for including uncertainties associated with the geo- 
logic isolation of radioactive waste which allow for a compari- 
son with licensing criteria. Iman, R.L. (Sandia National 


-_” Albuquerque, NM). Mar 1982. NTIS, PC A21/MF 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

A project funded at Sandia National Laboratories by the 
Nuclear Regulatory Commission has as its charter to develop a 
methodology for evaluating applications for nuclear waste reposi- 
tories. Since the Sandia methodology has the capability of express- 
ing the output variable (for example integrated discharge rates) as a 
distribution, this report illustrates how to put uncertainty bounds on 
the output distribution. Additionally this approach permits a com- 
parison against licensing criteria. The licensing criteria used in this 
paper while hypothetical in nature did involve guidance from ex- 
perts. 


33431 (NUREG/CP—0022, pp 181-189) Nuclear Regu- 
latory Commission waste confidence p an overview. 
Snipes, R.G. (Duke Power Co., Charlotte, NC). Mar 1982. 
NTIS, PC A21/MF AO01. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

In late 1979, the Nuclear Regulatory Commission initiated 
what has come to be known as the NRC Waste Confidence Rule- 
making. This paper presents a general background of the proceed- 
ing, and its current status, as well as a brief discussion of positions 
taken by some of the participants on various significant issues. 


33432 (NUREG/CP—0022, pp 375-380) Comments on 
the NRC approach to radioactive waste disposal standards 
and the technical approach to performance assessment in the 
NWTS program. Burkholder, H.C. Mar 1982. NTIS, PC 
A21/MF AOl1. 
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From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

This paper is divided into two parts. Tue first part is a com- 
mentary about what was presented and what was not presented in 
the first two and one-half days of this meeting concerning the Nu- 
clear Regulatory Commission's approach to setting radioactive 
waste disposal standards. The second part is a description of the 
technical approach to performance assessment in the National 
Waste Terminal Storage Program. The comments concerning the 


of the technical public; the description of the NWTS technical ap- 
proach to performance assessment is made as a member of a DOE 
contractor organization. 


33433 (ORNL/TM—7848) Experimental demonstration 
of microscopic process monitoring, Hurt, R.D.; Hurrell, S.J.; 
Wachter, J.W.; Hebble, T.L.; Crawford, A. B. (Oak Ridge 
National Lab., TN (USA)). "Jan 1982. Contract W-7405- 
ENG-26. 42p. NTIS, PC A03/MF A0Ol. Order Number 
DE82010193. 

Microscopic process monitoring (MPM) is a material control 
strategy designed to use standard process control data to provide 
expanded safeguards protection of nuclear fuel cycle facilities. The 
MPM methodology identifies process events by recognizing signifi- 
cant patterns of changes in on-line measurements. The goals of 
MPM are to detect diversions of nuclear material and to provide 
information on process status useful to other facility safeguards op- 
erations. 


06 FUSION FUELS 
0602 Processing 


33434 (UCRL—85982) Tritium recovery from contami- 
nated water via infrared laser multiple-photon dissociation. 
Herman, I.P.; Marling, J.B.; Maienschein, J.L.; Griffith, 
C.M.; Biel, TJ; Tsugawa, RT. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 21 Oct 1981. Contract W-7405- 
ENG-48. 6p. (CONF-811040—155). NTIS, PC A02/MF 
A01. Order Number DE82007229. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The present aim of this program is photochemical removal 
of the 7 ppM concentration of DTO in D.O that is presently found 
in active heavy water fission reactors (e.g., Savannah River). 
Though only T/D recovery is under present scrutiny at LLNL, T/ 
H separation can also be performed using infrared laser multiple- 
photon dissociation (MPD). Laser-based tritium recovery from both 
light and heavy water may prove to be of great importance in 
fusion reactors. The overall cycle of the process under investigation 
entails initial tritiation of a fully deuterated working molecule by 
catalyzed chemical exchange with the contaminated heavy water, 
followed by isotopically-selective, room temperature, gas phase, 
pulsed infrared laser MPD of only the monotritiated molecules, 
among the transparent, majority fully deuterated specie. In the 
MPD interaction, the resonant molecule selectively absorbs 30 or 
more infrared quanta and then dissociates. The tritium-enriched 
photoproducts are easily removed from the reactant mainstream by 
physical separation means. Then the cycle continues with retritia- 
tion of the photochemically-detritiated working molecule. 


33435 (UCRL—86115) Colliding droplets: a short film 
presentation. Hendricks, C.D. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 22 Dec 1981. Contract W-7405-ENG- 
48. Sp. (CONF-811174—3). NTIS, PC A02/MF A0O1. Order 
Number DE82005832. 

From 2. convention of the international colloquium on drops 
and bubbles; Monterey, CA, USA (19 Nov 1981). 

A series of experiments were performed in which liquid dro- 
plets were caused to collide. Impact velocities to several meters per 
second and droplet diameters up to 600 micrometers were used. 
The impact parameters in the collisions vary from zero to greater 
than the sum of the droplet radii. Photographs of the collisions 
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were taken with a high speed framing camera in order to study the 
impacts and subsequent behavior of the droplets. The experiments 
will be discussed and a short movie film presentation of some of the 
impacts will be shown. 


(UCRL—86116) Liquid-drop technique for genera- 
ion efanianicalinand aatidn tata CO (Law- 
rence Livermore National Lab., CA (USA)). 23 Dec 1981. 
Contract W-7405-ENG-48. 19p. (CONF-811174—4). NTIS, 
PC A02/MF AO01. Order Number DE82005831. 

From 2. convention of the international colloquium on drops 
and — Monterey, CA, USA (19 Nov 1981). 

We have for several years utilized the technique of oniey 
wave synchronization of the break-up of single and multiple com 
ponent jets to produce uniform sized liquid drops and solid parti- 
cles, and hollow liquid and solid shells. The technique has also been 
used to encapsulate a number of liquids in impermeable spherical 
shells. Highly uniform glass shells have been made by generating 
uniform drops of glass forming materials in an aqueous solution, 
subsequently evaporating the water, and then fusing and blowing 
the remaining solids in a high temperature vertical tube furnace. 
Experimental results will be presented and the critical problems in 
further research in this field will be discussed. 


0603 By-products 
REFER ALSO TO CITATION(S) 33439 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 33857 


33437 (PB—81-223208) A universal solid ion source. 
Technical report. Richards, J. (British Aeros 12 x Dynamics 
7 Bristol (UK)). Oct 1980. 27p. NTIS, PC A03/MF 


An ion source capable of generating ions from a wide range 
of normally solid materials is described. The source operates by fo- 
cussing a powerful electron beam onto a molten target, the elec- 
trons serving to both vaporize and ionize atoms of the target. The 
ion beam drawn from the source possesses many desirable proper- 
ties, including a low energy spread, very high purity, and high 
brightness. 


33438 Use of nonhydrogenous wedges for therapeutic 
neutron beam ing. Haken, R.K.T.; Awschalom, M.; 
Rosenberg, I. (Fermi National Accelerator Laboratory, 
Neutron ae Facility, P.O. Box 500, Batavia, Illinois 
60510). Medical Physics; 9: No. 2, 204-207(Mar 1982). 

Field shaping wedges made of Teflon, aluminum, steel, and 
lead were designed for a p(66)Be(49) therapeutic neutron beam. 
Design considerations, expectations, and actual measured changes 
in dose profiles are presented. 


08 HYDROGEN 
REFER ALSO TO CITATION(S) 32935 
0801 Production 


REFER ALSO TO CITATION(S) 33041, 34039 


33439 (BNL—30299) Operating high temperature 
(1000°C) electrolysis demonstration unit. Horn, F.L.; Powell, 
J.R.; Fillo, J.A. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract AC02-76CH00016. 3p. (CONF- 
811040—154). NTIS, PC A02/MF A0Ol. Order Number 
DE82006861. 
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From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Phase I of the BNL Fusion Synfuel Demonstration Program 
has been the successful construction and demonstration of a 100-W 
electrically-heated, high-temperature electrolysis unit operating at a 
temperature of 1000°C. The high-temperature electrolyzer demon- 
stration unit consists of 34 yttria-stabilized zirconia tubes contained 
in a 15-cm (od), 30-cm long INCONEL pressure vessel. The tubes 
are 25-cm long (active length), 0.64-cm (od), and coated on the 
inside with platinum to form the oxygen electrode and coated on 
the outside with nickel to form the hydrogen electrode. The 
1000°C steam is raised by electrically heating water. The system is 
designed to produce ~ 6 cc/s of hydrogen. 


33440 (CONF-810940—, pp 71-74) Recovery of hydro- 
gen from hydrogen sulfide. Krishnan, G.N.; Hildenbrand, 
D.L. (SRI International, Menlo Park, CA). Feb 1982. 
NTIS, PC A18/MF AO1. 


From Annual contractors’ review meeting on thermal and 


chemical storage; Tysons Corner, VA, USA (16 Sep 1981). 

A process to recover hydrogen from hydrogen sulfide was 
developed and in which hydrogen sulfide reacts with liquid copper 
to form cuprous sulfide and hydrogen. In a subsequent step the 
copper is recovered by oxidizing the sulfide. Preliminary bench 
scale experiments have shown that the reactions are rapid and ap- 
proach equilibrium conversions with a gas residence time of a few 
hundred milliseconds. 


33441 (LA-UR—81-3198) Alternate thermochemical 
cycles for advanced hydrogen production. Bowman, M.G-.; 
Hollabaugh, C.M.; Jones, W.M.; Mason, C.F.V. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W-7405- 
ENG-36. 15p. (CONF-820304—4). NTIS, PC A02/MF 
A011. Order Number DE82002351. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Experimental studies have validated three classes of thermo- 
chemical cycles (Bismuth sulfate-sulfuric acid, magnesium sulfate- 
magnesium iodide, and oxide-based) based on high temperature 
solids decomposition as an endothermic step. Such cycles offer the 
possibility of high efficiency when coupled with high temperature 
isothermal heat sources. Methods for handling solids in high tem- 
perature decomposition reactions have been tested. The results sug- 
gest that efficient and practical cycles can be based on such reac- 
tions. 


33442 (LBL—13479) Photo-induced reactions of gases 
adsorbed onto semiconductor surfaces. Carr, R.G. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1981. Contract W-7405- 
ENG-48. 101p. NTIS, PC A06/MF A0O1. Order Number 
DE82010297. 

Thesis. 

Photodissociation of water adsorbed from the gas phase onto 
the platinized surface of SrTiOs single crystals is shown to occur. 
In the temperature range from 375 to 475°K and in the presence of 
several atmospheres of water vapor, several thousands of mono- 
layers of hydrogen produced from photodissociation of water were 
detected. Therefore the surface of SrTiOs participated in the reac- 
tion as a catalyst, but not as a reactant. Attempts were made to syn- 
thesize methane from carbon dioxide and hydrogen, the latter being 
produced from photodissociation of water as above. The presence 
of carbon dioxide did not interfere with hydrogen production, but 
catalysts which promote methane synthesis were found to promote 
the back conversion of methane and water into hydrogen and 
carbon dioxide. Auger electron spectroscopy, ultraviolet photoelec- 
tron spectroscopy, and thermal desorption spectroscopy were used 
to examine the surfaces and adsorbates used in the preceding ex- 
periments. It was found that SrTiOs which had no detectable Ti* 
ions on the surface would adsorb water under the conditions of the 
earlier experiments. Hydroxylation of the surface of SrTiOs was 
shown to increase its ability to adsorb carbon dioxide, and to pro- 
mote the oxidation of carbon monoxide. 
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33443 (PB—82-153461) The impact of R and D in the 
area of catalysis on the development of ag ee 
cycles. Final report June 1979-November 1980. Ha) gees 
Hnatow, M.A.; Bajars, L. (Catalytic, Inc., Philadelphi 
(USA)). "Jan 1980. 36D. NTIS, PC A03/MF AOl. 

A study was performed to assess the impact of additional re- 
search and development in the area of catalysis as applied to ther- 
mochemical cycles for hydrogen production. All of the most ad- 
vanced cycles involve one or more reaction steps which require 
catalysts. This study shows that the economics could be improved 
considerably for these systems by further catalyst improvement. 


33444 (PB—82-153511) Solid polymer electrolyte water 
electrolysis technology development for le hydrogen 
production (design phase). Final report March 1979-December 
1980. Russell, J.H.; Chludzinski, P.J.; Gupta, D.K.; Smarz, 
G.A.; Sedlak, J.M. ” General Electric Co, Wilmington, MA 
(USA). Direct Energy Conversion Programs). an 1981. 
32p. NTIS, PC A03/MF AO1. 

This Final Report covers the GRI-sponsored effort during 
1979 and 1980 toward development of large-scale water electro- 
lyzers utilizing solid polymer electrolyte technology. In 1979, this 
effort was aimed at design of a 10 sq ft (active area) cell and 
module. During 1980 the effort encompassed front end manufactur- 
ing development of the 10 sq ft cell. This effort was part of a joint 
development program. Other sponsors included the U.S. Depart- 
ment of Energy, the Niagara Mohawk Power Corporation, the 
Empire State Electric Energy Research Corporation, and the Gen- 
eral Elctric Company. The 10 sq ft cell is a scale-up of the 2.5 sq ft 
cell developed under the joint program. The design utilizes molded 
carbon current collectors and pneumatically-loaded compression 
techniques. 


33445 Photosynthetic hydrogen and oxygen production: 
kinetic studies. Greenbaum, E. (Oak Ridge National Lab., 
TN). Science (Washington, D.C.); 215: 291-293(15 Jan 1982). 
Contract W-7405-ENG-26. 

Steady-state turnover times for simultaneous photosynthetic 
production of hydrogen and oxygen have been measured for two 
systems: the in vitro system comprised of isolated chloroplasts, fer- 
redoxin, and hydrogenase, and the anaerobically adapted green alga 
Chlamydomonas reinhardtii [137c(+) mating type]. In both sys- 
tems, the simultaneous photoproduction of hydrogen and oxygen 
was measured by driving the systems into the steady state with re- 
petitive, single-turnover, flash illumination. The turnover times for 
production of both oxygen and hydrogen in photosynthetic water 
splitting are in milliseconds and are equal to or less than the turn- 
over time for carbon dioxide reduction in intact algal cells. The 
oxygen and hydrogen turnover times are therefore compatible with 
each other and partially compatible with the excitation rate of the 
photosynthetic reaction centers under conditions of solar irradia- 
tion. 


0808 Properties 
REFER ALSO TO CITATION(S) 33026 


33446 Kinetics for the reaction of hydrogen with a pluto- 
nium-1 weight percent gallium alloy powder. Stakebake, J.L. 
(Rockwell Int, Golden, Colo, USA). Journal of the Electro- 
chemical Society; 128: No. 11, 2383-2388(Nov 1981). 

Kinetics for the reaction of hydrogen with plutonium-1 w/o 
gallium were measured using powder prepared "in situ.” The rates 
obeyed a first-order rate law and were independent of temperature 
from -29/degree/ to 355/degree/C. A pressure dependence propor- 
tional to P/sup //one-half/ was observed at pressures less than 1 
kPa. From 1 to 70 kPa the pressure dependence rapidly decreased. 
Total pressure dependence could be accurately described by a 
Langmuir equation. Results indicate an adsorption-controlled reac- 
tion at low pressures and a reaction-controlled process at high pres- 
sure. 19 refs. 
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09 OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 34011 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 33442, 33604, 33605, 33628, 33630, 33631, 
33632, 33633, 34188, 34369, 34381, 34413 


33447 (CONF-820304—7) Synthetic fuel effects in con- 
tinuous combustion systems: an experimental study of fuel ni- 
trogen conversion in jet-stirred combustors. Kowalik, R.M.; 
Ruth, L.A. (Exxon Research and epee — Linden, 
NJ (USA)). 1982. Contract AC22-77ET11313. 24p. NTIS, 
PC A02/MF AO1. Order Number DE82002686. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

Results from laboratory jet-stirred combustor experiments 
suggest that the conversion of fuel-bound nitrogen to total fixed ni- 
trogen (TFN) in fuel-rich mixtures is strongly related to the con- 
centration of unburned hydrocarbons (HC’s) within the combustor. 
Most conversion trends with equivalence ratio, residence time, and 
combustor type may be explained in terms of the effects of these 
variables on HC concentrations. Changes in these variables which 
reduce HC’s generally reduce the degree of fuel nitrogen conver- 
sion. Fuel type (isooctane vs. toluene) effects on conversion appear 
to be most pronounced for very rich (psi = 1.8), short residence 
time (tau S 10ms) conditions. At these conditions toluene mixtures 
produce less TFN and more soot. This trend may be related to an 
interaction between soot and HCN. 


33448 (PB—81-223596) Selectivity in Fischer-Tropsch 
synthesis; review and recommendations for further work. 
Caldwell, L. (Council for Scientific and Industrial Research, 
Pretoria (South Africa). Chemical Engineering Research 
— Jun 1980. 42p. NTIS (US Sales Only), PC A03/MF 


A broad product spectrum is obtained from the Fischer- 
Tropsch synthesis aimed at the production of gasoline and diesel 
fuels. This is a consequence of the carbon atom by carbon atom 
mechanism of chain growth. There is potential for narrowing the 
product spectrum by use of dual-function catalysts or transient 
process conditions. 


33449 (PB—81-868598) Solid waste pyrolysis processes 
and plants. January, 1976-July, 1981 (citations from the 
Energy Data Base). Report for Jan 76-Jul 81. (National 
Technical Information Service, ae. VA (USA)). Jul 
1981. 101p. NTIS PC 01/MF Nol. 

This bibliography covers various pyrolysis processes and 
processing plants for energy recovery and production of fuel gas 
from municipal and industrial solid wastes. Consideration is given 
to feasibility, economic analysis, performance, and environmental 
assessment of the process and plants. The bibliography excludes ra- 
dioactive, agricultural, and biomass waste processing. (Contains 93 
citations fully indexed and including a title list.) 


33450 Magnetic, Moessbauer, and catalytic properties of 
<* zeolite catalyst ZSM-5(Fe). Obermyer, R.T.; Mulay, 

; Lo, C.; Oskooie-Tabrizi, M.; Rao, V.U.S. (Depart- 
po of Physics, Pennsylvania State University, McKees- 
port, Pennsylvania 15132). Journal of Applied Physics; 53: 
No. 3, 2683-2685(1 Mar 1982). Contract AC22-81PC41265. 

Iron-impregnated medium pore zeolite ZSM-5 (pore opening 
of 5.5 A) is an efficient catalyst for the conversion of synthesis gas 
(CO+Hb) to high octane gasoline. Activity and selectivity of the 
ZSM-S5 (Fe) depends upon the manner in which Fe is impregnated 
on ZSM-5. Magnetic and Moessbauer studies were conducted on 
catalysts prepared by two methods: (a) ferric nitrate impregnation 
and (b) carbonyl Fes(CO)i2 impregnation on the zeolite. These 
studies were conducted for various stages of preparation and after 
use of the catalysts. The carbonyl impregnated sample in the as-pre- 
pared form contained ultrafine y-Fe2.Os of d = 60—66 A, as evi- 
denced by superparamagnetic behavior seen in magnetic and 
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Moessbauer studies. In contrast, the as-prepared, nitrate 

ed sample showed a-Fe,Os; of approximate particle size of 100 A. 
Both samples were reduced to about 80% metallic Fe in flowing 
Hg. On exposure to synthesis gas, the carbonyl impregnated sample 
yielded a substantial amount of FesQ, in addition to chi carbide, 
wheres the nitrate impregnated sample exhibited ¢, chi, and @ car- 
bides. The steady catalytic activity and selectivity of the carbonyl 
impregnated sample can be related to the ultrafine iron dispersions 
leading to the observed phases in the used catalyst. 


Effect of pressure, temperature, ph, and carbon 
saan on oil yields from cellulose liquefaction. Donovan, 
J.M.; Molton, P.M.; Demmitt, T.F. (Battelle, Pac Northwest 
Lab, Richland, Wash). Fuel; 60: No. 10, 898-902(Oct 1981). 

Physical and chemical properties of cellulose oils were deter- 
mined to predict the value of these products as fuel or chemicals. 
The values obtained here are similar to the values reported for con- 
version of municipal refuse. 18 refs. 


33462 Hydrogenation of CO on a Co/AkLOs: influence of 
the catalyst pretreatment on the product distribution. Rautau- 
vuoma, A.O.I.; Groenland, W.P.Th.; van der Baan, H.S. 
(Eindhoven Univ. of Technology, Netherlands). pp 530-535 
of Proceedings of the international conference on coal sci- 
ence. Essen, y; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

No study was found in which catalysts in oxide form were 
reduced by CO only, although the equilibrium of the CO reduction 
of cobalt oxide is at 523 K totally on the side of the metal /8/. In 
this study various treatments with CO are applied and the activity 
of the catalysts obtained in this way are compared with that of a 
catalyst reduced by hydrogen. The product distribution was de- 
scribed by the Flory-Schulz (FS) equation. The variation of the in- 
tercepts of FS-lines with the same slope is ascribed to the formation 
of continuous areas of carbonaceous species. Variations of the 
slopes of the FS-lines are ascribed to the formation of randomly 
distributed carbonaceous species which hinder the mobility of inter- 
mediates. 


33453 Reaction techniques in the methanation of CO in a 
packed bed, in a fluidized-bed and with entrained catalysts in 
a column, Hammer, H. (Technischen Hochschule, Aachen, 
Germany). pp 536-541 of Proceedings of the international 
conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). (In German) 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Different processes for methanating carbon monoxide by the 
Fischer-Tropsch process with the catalyst in a packed bed, fluid- 
ized bed and suspended or entrained in a liquid phase column are 
described and mathematical models given. (LTN) 


33454 Mine drainage abatement at Lake Hope State 
Park, Ohio. Herrman, J.G.; Martin, J.F.; Kearney, E.H. 
(Environmental Protection "Agency, Cincinnati, OH). pp 
227-234 of 1981 symposium on surface-mining ngdieaieee, 
sedimentology, and reclamation. Graves, D.H. (ed.). Lex- 
ington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

One of the most severe mine drainage problems encountered 
in the Appalachian coal fields is the discharge of highly acidic and 
iron-bearing drainage from abandoned underground mines. In order 
to ameliorate this problem, the Office of Research and Develop- 
ment of the US Environmental Protection Agency (USEPA) has 
awarded grants to several states to demonstrate the effectiveness of 
various mine drainage abatement techniques. In 1971, a grant was 
awarded to the State of Ohio for the sealing of an abandoned un- 
derground mine complex and the reclamation of an associated strip 
mine near Lake Hope State Park in southeastern Ohio. The Lake 
Hope project was to demonstrate a reduction in mine drainage pol- 
lution through the use of (1) a clay blanket, (2) strip mine recon- 
touring and revegetation, (3) clay plugs, and (4) double bulkhead 
seals. Concurrent with project activities, the US Geological Survey 
has been gathering data in order to determine water quality 
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changes resulting from work on the abandoned mine complex. This 
information, in conjunction with data gathered before and after 
construction will be used to estimate the effectiveness of the Lake 
Hope project. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 32985, 33602, 33606, 33612, 33622, 33629, 
33631, 33633, 33642, 34774 


33455 (DOE/R5/10240—2) Ethanol ne by vapor 
compression distillation. Final report. Ellis, G. (Ellis (George 
S.), Chardon, OH (USA)). 1981. Contract FG02-80R5 10240. 
9p. NTIS, PC A02/MF A0O1. Order Number DE82004892. 

It is the goal of this project to develop and demonstrate a 
one (1) gallon per hour vapor compression distillation unit for fuel 
ethanol production that can be profitably manufactured and eco- 
nomically operated by individual family units. The unit constructed 
was originally built for strictly ambient temperature operation, but 
later modified to permit elevated temperature operation. It has suc- 
cessfully separated ethanol from a dilute solution, but only at a 
very low production rate. The initial configuration had the com- 
pressor located outside of the distillation vessel and was losing ex- 
cessive energy to the environment. Also, therefore, it would not 
have been possible to operate that design at elevated temperature. 
Thus, during the period covered, the compressor was moved inside 
the distillation vessel. 


33456 (EPRI-EM—2173) Workshop on the status of in- 
dustrial organic electrochemistry. Kinoshita, K.; Weaver, 
R.D. (SRI International, Menlo Park, CA (USA)). Dec 
1981. 94p. (CONF-8104138—Summ.). NTIS, PC A05/MF 
A01. Order Number DE82901982. 

From Workshop on the status of industrial organic electro- 
——_- Menlo Park, CA, USA (9 Apr 1981). 

status of electrochemical synthesis of industrially impor- 

tant organic compounds was the subject of an Electric Power Re- 
search Institute (EPRI) sponsored workshop held at SRI Interna- 
tional on the 9th and 10th of April, 1981. EPRI’s interest in elec- 
troorganic synthesis stems from the desire of the utility industry to 
substitute base-load electricity derived from coal-fired or nuclear 
plants in place of oil and gas used in the chemical industry for feed- 
stock and process heating. Electroorganic syntheses would appear 
to offer such opportunities. The objectives of the workshop were to 
analyze the state of technology of industrial organic electrochemis- 
try, to discuss the obstacles, and to consider possible methods to 
advance the development of electroorganic processes. A series of 
prepared presentations by speakers with industrial and academic re- 
search experience served to define the progress, problems, and 
prospects for electrochemical synthesis of organic compounds. The 
discussion of electroorganic syntheses that have been rejected for 
development by industry provided an insight as to why some po- 
tential processes do not reach commercialization. Electroorganic 
synthesis processes have, in many instances, unique advantages 
compared with conventional chemical processes for the production 
of organic compounds. However, an assessment of the potential 
cost and electrical energy consumption by electroorganic processes 
is not available. 


33457 (PB—82-119173) Alcohols as fuels and chemical 
feedstocks, Founder Memorial Lecture (16th). Othmer, D.F. 
(Shri Ram Inst. for Industrial Research, New Delhi (India)). 
1980. 24p. NTIS, PC A02/MF AO1. 

Methanol in particular may be made from any low grade 
fossil fuel from peat or brown coal to anthracite. If the fossil fuel 
itself is too remote for transport, the methanol can come to market 
in a tanker or by pipe line. These lowest two alcohols--of the long 
series have both been made from wood and other biomass. The bio- 
mass may be harvested annually--or as wood in 15 to 50 years. 


33458 (PB—82-801762) Alcohol fuels. 1978-June, 1980 
(citations from the NTIS Data Base). Report for 1978-Jun 80. 
(National Technical Information Service, Springfield, VA 
(USA)). Nov 1981. 252p. NTIS PC NO1/MF NO1. 

The bibliography covers Federally-funded research on alco- 
hol based fuels, including gasohol, that may be used in the future as 
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a fuel source. The citations cover bioconversion of solid wastes, 
synthesis, chemical analysis, performance testing, processing, pollu- 
tion, economics, environmental effects, and feasibility. (This updat- 
ed bibliography contains 245 citations, none of which are new en- 
tries to the previous edition.) 


33459 (PB—82-801770) Alcohol fuels. July, 1980-Octo- 
ber, 1981 (citations from the NTIS Data Base). Report for 
Jul 80-Oct 81. (National Technical Information Service, 
So VA (USA)). Nov 1981. 267p. NTIS PC NO1/ 


The bibliography covers Federally-funded research on alco- 
hol based fuels, including gasohol, that may be used in the future as 
a fuel source. The citations cover bioconversion of solid wastes, 
synthesis, chemical analysis, performance testing, processing, pollu- 
tion, economics, environmental effects, and feasibility. (This updat- 
ed bibliography contains 260 citations, all of which are new entries 
to the previous edition.) 


33460 (PB—82-801861) Alcohol fuels. 1979-June, 1980 

(citations from the Engineering Index Data Base). Report for 

ts 80. (National Technical Information Service, 
Se gua VA (USA)). Nov 1981. 163p. NTIS PC NO1/ 


The cited reports from a worldwide literature survey discuss 
new technology in the field of alcohol fuels. The bibliography 
covers the different blends, synthesis, processes used, properties, 
engine performance evaluations, economics, safety measures, pollu- 
tion effects, and combustion studies. The research also covers 
sources from which alcohol fuels can be obtained, such as coal, 
solid wastes, industrial by-products, and agricultural wastes. (This 
updated bibliography contains 156 citations, none of which are new 
entries to the previous edition.) 


33461 (PB—82-801879) Alcohol fuels. July, 1980-Octo- 
ber, 1981 (citations from the Engineering Index Data Base), 
Report for Jul 80-Oct 81. (National Technical Information 
Service, Springfield, VA (USA)). Nov 1981. 16lp. NTIS 
PC NO1/MF NOo1. 

The cited reports from a worldwide literature survey discuss 
new technology in the field of alcohol fuels. The bibliography 
covers the different blends, synthesis, processes used, properties, 
engine performance evaluations, economics, safety measures, pollu- 
tion effects, and combustion studies. The research also covers 
sources from which alcohol fuels can be obtained, such as coal, 
solid wastes, industrial by-products, and agricultural wastes. (This 
updated bibliography contains 154 citations, all of which are new 
entries to the previous edition.) 


33462 (PB—81-186926) Alcohol fuels information series. 
Volume 1. US government overviews. Final report 1978-79. 
Bereny, J.A. (Solar Energy Information Services, San 
Mateo, CA (USA)). [nd]. 336p. NTIS PC $40.00/MF$40.00. 

Volume 1 is the initial volume in a multi-volume series. The 
Series is designed to provide information dealing with all aspects of 
the transition to an alcohol fuels economy. Volume 1 covers the 
issues addressed in assorted position papers and related background 
information prepared by several federal agencies. Primary emphasis 
is on issues relating to the production of ethanol and the utilization 
of gasohol, with some attention given to methanol-based fuels. 
Volume 1 draws together, in a fully-indexed compilation, seven 
documents prepared by four different government agencies; Con- 
gressional Research Service (Library of Congress); Office of Tech- 
nology Assessment; U.S. Department of Agriculture; and U.S. De- 
partment of Energy. The reports deal with such major issues as fuel 
mix; feedstock availability; production costs; economic, environ- 
mental and societal impacts. Three reports in the volume were pre- 
pared by the Department of Energy: (1) Report of the Alcohol 
Fuels Policy Review; (2) Alcohol Fuels Program Plan; and (3) Po- 
sition Paper on Alcohol Fuels. Gasohol; The Alcohol Fuels Issue 
Brief was issued by the Congressional Research Service of the Li- 
brary of Congress. Gasohol: A Technical Memorandum was pre- 
pared by the Office of Technology Assessment; and two docu- 
ments, (1) Gasohol From Grain: The Economic Issues, and (2) Will 
Gasohol Help Power America., were originally published by the 
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Department of Agriculture. The compilation provides an accurate 
assessment of the status of alcohol fuels based on data available at 
the end of 1979. (Copyright (c) 1980 by Solar Energy Information 
Services (SEIS).) 


0904 Solid Waste And Wood Fuels 
REFER ALSO TO CITATION(S) 33621, 34487 


(PB—81-221889) Assessment of hazard potential 
fom combustion of wastes in industrial boilers. Final report, 
June 1980-April 1981. Harrison, J.W.; White, J.B.; King, 
W.J. (Research Triangle Inst., Research Tri * Park, NC 
(USA)). Jul 1981. 122p. NTIS, PC A06/MF Ai 

The report gives results of a study to poate the extent of 
the present onsite use of waste fuel in industrial boilers and related 
process equipment, the nature and quantities of the materials so dis- 
posed of, and current regulations concerning such use. The study 
responds to a request for comment and advice on recently promul- 
gated hazardous waste regulations that allow the onsite use of 
wastes as fuels with few restrictions. Based on contacts with feder- 
al, state, and local environmental protection officials, industry per- 
sonnel, and the open literature, the study concludes that: a wide va- 
riety of materials have been burned as fuel in standard or appropri- 
ately modified combustion equipment; the practice can be expected 
to expand due to the economic pressures of hazardous waste dis- 
posal and rising fossil fuel costs; virtually no emission data on waste 
fuel combustion (except through incineration) is available; under 
conditions of inefficient combustion, significant particulate matter 
and high molecular weight (including polycyclic organic com- 
pounds) emission rates can be expected; and, within the scope of 
this study, no current regulations were found to be directed specifi- 
cally at waste combustion. The study recommends increased indus- 
try contacts, representative site selection, and a field program in 
conjunction with a coordinated regulatory program. 
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REFER ALSO TO CITATION(S) 33589, 34050 


33464 (CONF-8106137—Vol.1, pp 692-712) Head aug- 
mentation for low-head hydropower: a feasibility study. Liu, 
H. 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

On-going research aimed at assessing the technical and eco- 
nomic feasibility of using the Cherepnov lifter in ultralow-head hy- 
dropower generation is discussed with a description of the design 
and operation of the Cherepnov lifter and of the theoretical and ex- 
perimental studies which have been performed to date to evaluate 
its performance. The Cherepnov lifter consists of 3 interconnected 
water tanks which operate as follows: water from a storage reser- 
voir enters the intake tank (No. 1) which in turn fills a closed deliv- 
ery tank (No. 2); when tank 2 is full cut off valves close causing 
tank 1 to fill to the level of an overflow pipe which feeds a lower 
level closed drain tank (No. 3); as tank 3 fills, air at the top of tank 
3 is compressed and fed to the top of tank 2, which, under this 
compression, can then discharge to a storage reservoir which is at a 
higher elevation than the supply reservoir. Therefore, head aug- 
mentation is achieved with no mechanical work input. Cherepnov 
lifters have been successfully used in Russia for water supply on 
forms. The studies in progress have not yet determined its applica- 
bility to head augmentation for ultralow-head power generation. 
(LCL) 


33465 (PB—81-872582) Pumped storage for hydroelectric 
power. January, 1973-July, 1981 (citations from the BHRA 
Fluid Engineering data base). Report for January 1973-July 
1981. (National Technical Information ye Senor 
VA (USA)). Jul 1981. 66p. NTIS PC 01/MF Ni 

This retrospective bibliography covers the aes develop- 
ment, construction, and characteristics of surface and underground 
pumped storage for hydroelectric power. Many citations concern 
specific pumped storage projects and facilities worldwide. There is 
some consideration of research and experimental results of pumped 
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storage studies, including modeling. (Contains 56 citations fully in- 
dexed and including a title list.) 


1301 Resources And Availability 
REFER ALSO TO CITATION(S) 33516 


33466 Sccanaiele coat 1, pp 3-10) Development of 
hydropower in the 1980s. . 1981. NTIS, PC A99/ 
MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 198 1 

The role of hydroelectric power in US energy supplies and 
activities of the Reagan administration in hydropower development 
are discussed. The latter includes plans for abolishing the present 
Principles and Standards now governing the formulation of federal 
water resource projects and substituting simplified guidelines and 
implementing cost-sharing so that both the public and private 
sector can finance hydro power projects. (LCL) 


33467 (CONF-8106137—Vol.1, pp 13-19) wore ond 
“7 the crossroads, Bratton, J.K. 1981. NTIS, PC A99/MF 


From WATERPOWER 1981 conference; Washington, DC, 
USA e Jun 1981). 

1976 Congress authorized the US Corps of Engineers to 
per the National Hydropower Study. The objective of this 
study was to examine the nation’s undeveloped hydropower re- 
sources and to analyze the institutional policy setting for hydro- 
power planning, development, and use. The corps was required by 
the legislation to develop an inventory of the physical potential and 
estimate the magnitude and regional distribution of demand for hy- 
dropower. In addition, it was required to identify the social, eco- 
nomic, environmental, institutional, and other policy issues affecting 
hydropower, to assess their importance, and to recommend policy 
modifications that will encourage the effective use of the nation’s 
hydroelectric power resources. Each of these aspects is discussed 
briefly. A total of 2100 potential hydropower sites, 1400 at devel- 
oped existing dams and 700 undeveloped sites were found. It is esti- 
mated that by developing all of those potential sites it would be 
possible almost to double our present installed capacity and to in- 
crease the average annual energy production by about 50%. Cur- 
rently, conventional hydroelectric installed capacity totals about 
65,000 MW, producing about 280 billion kWh/y. (LCL) 


(CONF-8106137—Vol.1, pp 27-31) Rivers of 
pel Sheldon, G.H. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The contribution that the development of US water re- 
sources can make in terms of electric power generation, decreased 
dependency on imported fuels, increased irrigation water and do- 
mestic water supplies, crop growth, and increased capital funds and 
generally an improved national economy is discussed. (LCL) 


33469 (CONF-8106137—Vol.1, pe 33-39) Changing hy- 


dropower policy in America. Carruthers, G.E. 1981. NTIS, 
PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The attitude of the Reagan Administration toward the devel- 
opment of water resources is that the allocation and management of 
these resources require maximum state involvement, that the nation- 
al Water Resources Council should be phased out, that cost sharing 
among state and local governments and the private-sector should fi- 
nance new hydropower projects and that there should be a mini- 
mum of federal involvement. These changes in US water resources 
policies are discussed. (LCL) 


33470 (CONF-8106137—Vol.1, pp 43-52) Power on line. 
Robinson, H.G. 1981. NTIS, PC A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A plea is made to progress from the planning of hydropower 
development to the actual construction of power plants by passing 
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legislation and providing financing that will make implementation 
of the plans possible. (LCL) 


33471 (CONF-8106137—Vol.1, pp 53-63) Reshaping the 
ent of hydroelectric resources in the US. Mur- 
kowski, F. 1981. NTIS, PC A99/MF A0Oi. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Activities of the US government, particularly since 1973, 
aimed at encouraging the development of hydropower resources 
are reviewed. These include inventorying potential resources, pro- 
viding financial incentives and assistance for hydro development, 
and demonstration programs for small-scale hydro plants. (LCL) 


33472 (CONF-8106137—Vol.1, pp 65-76) Developing 
hydropower: the role of the Corps of Engineers, 1900-1980. 
Walker, P.K. 1981. NTIS, PC A99/MF A011. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The activities of the Corps of Engineers since 1900 in sur- 
veying US waterways, in planning and constructing dams for navi- 
gation aids, flood control and hydropower generation, and in pro- 
moting hydropower development are reviewed. (LCL) 


33473 (CONF-8106137—Vol.1, pp 77-81) Current hy- 
dropower planning activities of the US Army Corps of Engi- 
neers. inion, J.F. (Army Corps of Engineers, Washing- 
ton, DC). 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

In addition to preparing a national hydropower inventory, 
which is not discussed here, the US Corps of Engineers is currently 
engaged in 200 hydropower planning studies, providing assistance 
for non-federal entities to receive permits to study the feasibility of 
power units at Corps dams, and working with other government 
agencies to promote hydropower development. (LCL) 


$3474 (CONF-8106137—Vol.1, pp 97-112) Potential 
energy and capacity gains from flood control storage realloca- 
tion at existing US hydropower reservoirs. Eichert, B.S.; 
Bonner, V.R. (Army Corps of Engineers, Davis, CA). 1981. 
NTIS, PC A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The procedures and results are described of an investigation 
to evaluate potential increases in nationwide hydropower produc- 
tion that could be achieved by reallocation of flood control storage 
at existing hydropower reservoirs. One aspect of the investigation 
considered only the increase in energy that could be achieved by 
storage reallocation; a second aspect considered potential gains in 
both energy and capacity that could be achieved by adding to the 
existing installed capacity as well as storage reallocation. The inves- 
tigation was performed by the Hydrologic Engineering Center 
(HEC) of the US Army Corps of Engineers, and is a component of 
a technical overview study (6) which is part of the National Hydro- 
power Study (NHS) that is under the general supervision of the 
Corps’ Institute for Water Resources. It is concluded that the data 
and evaluation methods used in this study are believed to provide 
reliable identification of the major factors influencing potential in- 
creases in energy output at existing sites and to yield sufficiently ac- 
curate estimates of achievable energy increase. Conclusions for any 
specific site would require more detailed site specific data and as- 
sessments. 


33475 (CONF-8106137—Vol.1, pp 121-135) Assessment 
of the impacts of policy on the development of hydropower in 
the United States. Sligh, E.E.; Jarecki, E.A.; Parker, S.D. 
(Federal Energy Regulatory Commission, Washington, 
DC). 1981. NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

In the early years, hydropower projects were developed on 
an individual basis, subject to little or no institutional constraints, 
regulatory requirements, or river basin planning. Today projects 
Operate as components of complex river basin and electrical sys- 
tems, subject to considerable regulation and public scrutiny. The 


? 
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development of new capacity, either by the federal government or 
other owners, is subject to a maze of legal requirements, political 
favorability, special interest pressure, and financial review. Govern- 
ment policy, defined as a plan, program, or course of action adopt- 
ed by the Federal government designed to influence the usefulness 
of the Nation’s water resources, particularly as related to hydro- 
electric power development, and its actual effects on hydropower 
development are discussed. (LCL) 


33476 (CONF-8106137—Vol.1, pp 214-225) Power plan- 
ning activities of the Bureau of Reclamation. Glenn, B.P. 
(Bureau of Reclamation, Denver, CO). 1981. NTIS, PC 
A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The role of the Bureau of Reclamation as a leader in innova- 
tion for the planning, design, construction, and operation of large- 
scale hydropower development projects, in 17 western states is de- 
scribed. Thirty-five hydroelectric planning studies for plants with a 
total estimated capacity of more than 15,000 MW are in progress. 
Other non-hydro activities of the Bureau such as wind and solar 
power developments are mentioned. (LCL) 


$3477 (CONF-8106137—Vol.1, pp 242-257) Methodolo- 
gy for reconnaissance evaluation of small hydroelectric devel- 
opment. Rawlings, T.J. (Bureau of Recheisdisa, Denver, 
CO). 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The methodology for reconnaissance evaluation of small hy- 
droelectric development in the 17 western states is described. The 
study methodology used an iterative process of evaluating and 
screening a number of potential small hydroelectric development 
sites. The evaluation for each successive iteration was performed 
using more reliable data and considering the many factors involved 
in greater detail. To evaluate the large number of sites considered, 
a computer program (SMHYDRO) was developed to analyze 
power and energy production, estimate costs of development, per- 
form economic analyses, and optimize the size of the powerplant. 
Total annual flows and flows occurring during the period of sea- 
sonal peak power demand for both one-unit and two-unit power- 
plants were used in the evaluations. 159 sites were initially consid- 
ered. 62 of these were further evaluated. Sensitivity analyses were 
performed on 46 of these. 37 sites were found to be economically 
feasible and environmentally acceptable with no adverse social 
impact. 


33478 (CONF-8106137—Vol.1, pp 258-264) Bureau of 
Reclamation policy on non-federal hydropower development 
at federal sites. Barrett, C.I. (Bureau of Reclamation, Wash- 
ington, DC). 1981. NTIS, PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

In July 1980 the Bureau of Reclamation reported the results 
of an assessment of the hydropower potential at 159 existing Recla- 
mation sites in the west, 46 of which were identified as economical- 
ly feasible and 37 of these were judged to have no economic con- 
cerns. In addition, by the fall of 1981, Reclamation had inventoried 
2600 potential hydropower sites in the west of which about 50 have 
been evaluated as economically and environmentally attractive. The 
Reagan Administration strongly supports the objective of allowing 
the opportunity for non-federal interests to undertake the invest- 
ment for power development at existing federal reservoir sites, 
where feasible. This will involve a higher degree of local involve- 
ment, may get power on line sooner in some cases, and will pro- 
vide an effective market test of the need for additional power. Pri- 
vate developers have an incentive to build and operate cost-effec- 
tive plants. The use of private capital will reduce federal competi- 
tion in capital markets for scarce investment funds and prevent 
even temporary addition to the massive federal debt. The policy is 
to encourage non-federal interests to pursue development, except in 
those cases where the federal concerns cannot be adequately pro- 
tected through contractual arrangements with non-federal develop- 
ers. The rationale and aspects to be considered in implementing this 
policy are discussed. (LCL) 
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33479 (CONF-8106137—Vol.1, pp 265-278) Hydroelec- 
tric development activities at rural electric systems. Prichett, 
W. (National Rural Electric Cooperative Association, 
Washington, DC). 1981. NTIS, PC A99/MF A0Ol. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The history of hydroelectric power development by rural 
electric cooperatives in the US during the past 100 years and the 
renewed interest by these cooperatives in developing small hydro 
plants is discussed with data on the number of licensing applica- 
tions, preliminary permits, and REA loans made to these coopera- 
tives recently. Accelerated development of hydro projects by rural 
cooperatives is forecast, particularly if licensing procedures and en- 
vironmental regulations, and institutional constraints are simplified. 
(LCL) 


33480 (CONF-8106137—Vol.1, pp 334-348) DOE small 
hydropower engineering development activities. Chappell, 
J.R. (EG & G Idaho, Inc., Idaho Falls, ID); McLatchy, 
M.J. 1981. NTIS, PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The Engineering Development subprogram is that part of 
the Department of Energy (DOE) Small Hydropower Program 
which promotes, encourages, or supports the development of tech- 
nologies that will accelerate the commercialization of small hydro- 
power. DOE provides funding to develop new technologies and 
employ novel applications of existing related technologies to the 
hydropower field. The general goal of the Engineering Develop- 
ment Subprogram is to support the development of technology that 
will improve small hydropower. However, since much of the small 
hydropower potential is either marginally economical or unecono- 
mical to develop, the primary emphasis is on lower cost equipment 
or methods. Approaches to achieving cost reductions may include 
improvements in the equipment or site structures, plant operations, 
system management or resource assessment. To date, more than 25 
projects have been funded. These range from the development of 
new types of turbines to analytical and experimental studies of the 
use of less expensive pumps as turbines. Several of the funded proj- 
ects deal with adapting existing technology from other fields for 
use in hydropower. The development of some of these concepts in- 
volves high risks compared to conventional hydrogeneration but, if 
successful, will significantly improve the economic viability of 
some otherwise uneconomical hydropower sites. The Engineering 
Development Subprogram is expected to make a significant contri- 
bution toward solving the technical and economic problems which 
now prevent the utilization of much of the remaining undeveloped 
US small hydro resources. 


33481 (CONF-8106137—Vol.1, pp 368-385) Assessment 
of hydroelectric pumped storage potential: 1981-2000. Do- 
menica, M.F.; Forbes, I.A.; Goellner, D.A.; Haines, F.D.; 
Tucker, R.C. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The power potential of pumped storage hydroelectric power 
plants in the US was studied by reviewing and assessing existing 
pumped storage projects; studying the technological readiness and 
cost-assessment of pumped storage and alternatives to pumped stor- 
age; and analyzing regional needs for pumped storage and its alter- 
natives. Each of these elements is examined. The results of the anal- 
ysis show that pumped storage capacity is needed mainly in areas 
where excess base already exists but for which there are emerging 
shortages of peaking capacity. This situation exists throughout the 
northern and middle regions of the US areas that for years have 
used coal as their major electricity generating fuel. In contrast, no 
pumped storage will be needed in regions where large hydro sys- 
tems are already in place (throughout the Northwest). As growth 
occurs in these areas, the existing water storage in the systems 
allows the use of hydro as a pure peaker; only additional base 
plants will be needed for these systems. (LCL) 


33482 (CONF-8106137—Vol.1, pp 387-402) Planning for 
large pumped-storage developments. Nelson, L.L. 1981. 
NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 
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The Nation's energy crisis has stimulated the development of 
additional hydropower resources, particularly in the western United 
States. Future powerload growth will likely be met by coal-fired 
thermal plants, which will satisfy baseload conditions, but will 
create a deficiency in peaking capacity for short periods and a con- 
tinuing need for load-following capacity. Based upon this situation, 
an appraisal grade investigation on hydropower potentials on the 
North Platte River was conducted. The report, completed in April 
1980, identified two pumped-storage developments, which would 
use existing reservoirs, for detailed feasibility studies. The multitude 
of planning activities - engineering, environmental, and economical 
- required to satisfy current Water Resources Council's Principles 
and Standards for Water and Related Land Resources Planning; 
National Environmental Protection Agency’s Endangered Species, 
Historic, Wild, and Scenic Rivers legislation; as well as a commit- 
ment to involve the public in the decision-making process are de- 
scribed. 


33483 (CONF-8106137—Vol.1, pp 550-560) Feasibility 
study for additional low-head hydropower development on the 
McClellan-Kerr Arkansas River Navigation System. Carter, 
K.W. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A June 1979 United States Senate resolution authorized the 
Corps of Engineers to investigate the feasibility of providing hydro- 
power capability at 13 low-head dams which exist on the Arkansas 
River but which do not now have hydroelectric generating capac- 
ity. In addition, congressional interests expressed a strong desire to 
fast-track the study. This paper describes the conduct of this study 
and provides information concerning the approach taken to the dif- 
ficult problem of economic evaluation of these low-head run-of-the- 
river projects. 


33484 (CONF-8106137—Vol.1, pp 570-575) Role of gov- 
ernment in the development of small scale hydropower. 
Rogers, W.L. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The role of the US government in the development of hy- 
dropower, and particularly small-scale hydropower is discussed in 
terms of federal regulations, licensing, financing, money supplies, 
interest rates, and the contribution that hydropower can make to 
our national energy supply. (LCL) 


33485 (CONF-8106137—Vol.1, pp 577-593) Low-head 
hydroelectric evaluation and inventory program of US Bureau 
of Reclamation. Glenn, B.P. (Bureau of Reclamation, 
Denver, CO). 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

An inventory of the potential for low-head development in 
the 17 western states was begun during fiscal year 1979. This 3-year 
study will provide a comprehensive indication of the potential for 
low-head hydroelectric development in the west. For purposes of 
this study, low head is defined as having a normal operating water- 
surface differential of not more than 20 m (approx. ft). The study 
effort is being closely coordinated with the Corps of Engineers Na- 
tional Hydropower Study to preclude duplication of effort and to 
insure compatibility of study methodology and results. The study is 
being performed in three phases. Phase I is a study of potential ad- 
ditions at existing Reclamation facilities. The study was completed 
in June 1980. Phase II is complete and consists of an inventory of 
low-head hydroelectric resources in the 17 western states. The re- 
sults of phase II were published in October 1980. Phase III is a de- 
tailed analysis and evaluation at the appraisal level of approximately 
100 of those sites that appear to be suitable for possible federal low- 
head hydroelectric development. This phase is expected to be com- 
pleted about October 1981. Each of these phases is discussed. 


33486 (CONF-8106137—Vol.1, pp 611-625) Applications 
of MESH model for evaluation of small hydro. Limaye, 
D.R.; Hough, T.C.; Colville, G.R. 1981. NTIS, PC A99/ 
MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 
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Recent applications of MESH, a computer model for the 
Evaluation of Small-Scale Hydroelectric projects, for site identifica- 
tion, selection, reconnaissance, prefeasibility, feasibility and licens- 
ing phases are described. Since 1979, various submodels within the 
program have been enhanced and analytical capabilities have been 
added. In particular, the marketing submodel has been enhanced to 
analyze the value of energy and capacity for the project relative to 
PURPA 210 avoided costs of the local utility. This submodel can 
also evaluate simultaneous sale and purchase of energy with the 
utility or internal use by the developer. The applications of MESH 
include the use of MESH for the preparation of forecasts of hydro- 
electric development in Pennsylvania; to rank and select the top 
four dams for hydroelectric power development in the Allegheny 
River Basin using secondary data sources; to prepare DOE feasibil- 
ity study loan applications; in the preparation of FERC Preliminary 
Permit Applications, and in negotiations with potential interested 
parties for site development; in feasibility studies for turbine opti- 
mization and design alternative testing; and in negotiating long term 
power purchase agreements with utilities. Model limitations and 
plans for further development are also mentioned. 


$3487 (CONF-8106137—Vol.1, pp 636-651) Mathemat- 
ical modeling and computer simulation of cascading system of 
hydroelectric plants. Sarkar, C.K. (Chas. T. Main, Inc., 
Boston, MA). 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The recently developed HYSM (Hydro Simulation) comput- 
er code which is capable of simulating hydroelectric power genera- 
tion in an integrated and cascading system of multiple reservoirs 
and power plants of practically any combination of capabilities and 
types is described. Information is presented on 22 categories of pro- 
gtam inputs, input data preparation, computation method, output 
options, and uses. (LCL) 


33488 (CONF-8106137—Vol.1, pp 652-667) Develop- 
ment, design and construction history of Potholes East Canal 
22.7 (A 6.1 MW hydroplant). Bakar, L.J. 1981. NTIS, PC 
A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A feasibility study is described that was performed to deter- 
mine the potential for generating hydropower from flow at sites on 
irrigation canals served by the Grand Coulee Dam reservoir. Six 
sites were deemed to be suitable for hydro plants. The design, con- 
struction, construction bids, and scheduling of the first plant, called 
P.E.C. 22.7, being constructed on the Columbia Main Irrigation 
Canal are discussed. The scheduled start up date of July 15, 1981 
will be a turning point in the roles of the Irrigation Districts which 
will provide not only irrigation water to their water users, but also 
electrical energy to the public. It is concluded that many of the in- 
novations which were utilized in both;the design and scheduling of 
this project in order to maintain control of the costs and project 
a can be applied to similar sites at other irrigation projects. 

L) 


33489 (CONF-8106137—Vol.1, pp 892-898) Small hy- 
droelectric development program of the California energy 
commission: its impacts and its lessions. Korshak, G. 1981. 
NTIS, PC A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC 
USA (22 Jun 1981). 

The activities of the California Energy Commission during 
the past 3 years in promoting the development of small-scale hy- 
dropower are reviewed. These activities include assessing the feasi- 
bility of such development, providing site-specific feasibility study 
funds, sponsoring workshops and conferences on hydro develop- 
ment, and aiding in interpreting environmental and other regula- 
tions related to such development. The program's effectiveness has 
been proven by the fact that the private sector has indicated that it 
is now willing to develop this energy resource. (LCL) 


33490 (CONF-8106137—Vol.2, pp 922-932) Hydropower 
in New England: assessing the environmental tradeoffs. Ris, 
H. (New England River Basins Commission, Boston, MA). 
1981. NTIS, A99/MF AO1. 
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From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The results of a three year Hydropower Expansion Study 
conducted by the New England River Basins Commission are pre- 
sented. Basic objectives of the study were to: assess the feasibility 
of developing hydropower facilities at existing dams and undevel- 
oped sites throughout the New England region; clarify issues which 
arise from the competition between hydropower development and 
other uses of water resources; assess the likelihood that such com- 
petition will occur; and to provide information and data which will 
facilitate the avoidance or resolution of competing use conflicts. 
Key findings from the study were: 364 dammed or undammed sites 
in New England could be developed for power generation; al- 
though electric power rates would not be significantly reduced, 
such development would be economically beneficial to the region 
in terms of jobs, tax revenues, and fuel cost savings; and there 
would be minimal environmental impact except where stream flows 
are substantial, diverted, or changed at existing dams or where new 
dams change shorelines. Policies for avoiding conflicts between 
parties involved in hydropower development and other users of 
streams and rivers are discussed. (LCL) 


33491 (CONF-8106137—Vol.2, pp 996-1010) Water 
transmission and small hydroelectric development case stud- 
ae — D.V.; King, H.R. 1981. NTIS, PC A99/ 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Two of the several projects being considered and evaluated 
by water agencies in Southern California for small-scale hydro- 
power development using the flow in water transmission systems 
are discussed with information on flow conditions, turbogenerator 
design considerations, and estimated project costs. These projects 
demonstrate that the technology exists and the economics are fa- 
vorable for the development of hydroelectric power from water in 
high-pressure water-transmission systems. (LCL) 


33492 (CONF-8106137—Vol.2, pp 1012-1034) Systems 
simulation and economic considerations for hydro studies in 
less developed countries. Gilmore, J.J.; Yeh, F.F.; Lesnick, 
E.C. 1981. NTIS, PC A99/MF A01. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

In less developed countries (LDCs), water resources devel- 
opment projects are proposed and designed to achieve various eco- 
nomic, social and environmental goals. Pre-investment studies of 
such developments in a river basin frequently include consideration 
of the phased construction of a number of multi-purpose projects. 
A computer based systems simulation model is presented for use in 
either long-term or short-term studies. A short-term study would 
integrate economic benefits and costs with physical parameters to 
determine the optimum operating policy for the existing hydrologi- 
cal system. Such short-term studies are needed from time to time 
during the life of an installed system to reflect changes in the bene- 
fit per unit of system output due to changes of either recent eco- 
nomic indicators or alternative water uses. In the long-run study, 
all economic factors become variable and capacity additions to the 
hydrological system may be planned in order to satisfy increased 
water demands for electrical generation, irrigation of farm lands 
and municipal and industrial consumption requirements. Other non- 
consumptive purposes of the water rsources project such as recrea- 
tion, aquatic habitat maintenance, and navigation are considered as 
constraints on the operation of existing facilities and future capacity 
additions or diversions. 


33493 (CONF-8106137—Vol.2, Pe 1035-1055) Method- 


ology for assessing the technical and economic potential for 
small-scale hydro power systems in developing countries, with 
applications to South Korea and Portugal. Stafurik, J.W. 
(Hagler, Bailly and Co., Washington, DC); Streicher, A.; 
Costello, F.; Ahimaz, F. 1981. S, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Several factors have stimulated the interest of developing 
countries in small-scale hydropower systems. These include recent 
steep increases in oil-fired electricity prices and the desire to pro- 
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vide remote regions with electric power so that they can develop 
local industries and improve the local quality of life. However, it is 
often difficult to evaluate the overall potential because of the lack 
of detailed data on rainfall, river flows, and sites, and the high ex- 
penses entailed in a site-by-site evaluation of energy potential and 
costs. A methodology to develop preliminary estimates of the tech- 
nical and economic potential of this renewable resource without ex- 
pensive data collection and site analysis efforts is presented. This 
will also provide a statistical data base that can readily be updated 
to provide an improved estimate as better data become available. 
The techniques are readily adaptable to programmable hand-held 
calculators or small computers, and so can be performed at reason- 
able cost. In addition, its application is discussed in estimating the 
small-scale hydro resource potential of Portugal and South Korea, 
where it indicates significant potential at current world oil prices. 


$3494 (CONF- eng ape FR mee aes Socio-eco- 
nomic considerations for decen small hydroelectric 

projects in developing countries. Auslam, D.C. Jr.; Wood, 
T.W. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

There are a number of socio-economic factors that influence 
the development decision for small hydro in developing countries. 
Probably the most overwhelming factor is political, e.g., a develop- 
ing country desirous of as much economic growth and social im- 
provement as possible. Under this decision framework small hydro 
is many times the best choice to electrify rural villages where the 
natural water features are available. The reasons for this are that 
the hydro will serve high value uses, hydro systems are very reli- 
able and can be backed-up with alternative technologies where nec- 
essary, there are positive economic benefits to the local economy, 
and most importantly, hydro exhibits a constant cost and increasing 
benefit stream over the life of the project. The economic analysis 
for decentralized hydro in developing countries usually reduces to 
a process of screening and ranking to answer the question, which 
project(s) to build, since the decision to develop small hydro has 
already been made at the national level. 


(CONF-8106137—Vol.2, pp 1137-1142) Pera 
droelectric powerplants: Electroperu. Mata 
Cruz, J. 1981. NTIS, PC A99/MF AO1. 
From WATERPOWER 1981 conference; Washington, DC, 
USA & Jun 1981). 
A translation of the Spanish version which is also included. 
It is estimated that an electric power potential of 3000 MW 
exists at small-scale power sites in Peru and that 1000 MW of this is 
technically and economically feasible for development. A national 
plan was initiated in 1979 to seek completion of unfinished small- 
scale hydro projects. Elements of this plan, e.eg., technical and fi- 
nancing activities, and its provisions for initiating and building more 
small-scale hydro plants are described. Since 1979 10 small plants 
which provide 1005 kW to 16 villages have been completed. Five 
plants are under construction, and parts have been ordered for 28 
more plants. (LCL) 


33496 (CONF-8106137—Vol.2, coats Kpdveal 1143-1152) Computer 
model for evaluation of small scale hydroelectric projects in 
Latin America. Calderon, G.; Hotes. T.C.; Limaye, D.R. 
1981. NTIS, PC A99/MF AOi. 

From ‘WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The design and development of a computer model to evalu- 
ate small scale hydroelectric development potential of sites in Latin 
America are described. The Inter-American Development Bank 
needed analytical support to help make small scale hydroelectric in- 
vestment decisions. The number of sites with small scale hydroelec- 
tric power potential in Latin America is very large. The develop- 
ment of these resources can help bring isolated communities into 
the mainstream of their nations. However, the data needed to 
evaluate individual projects was not always available and so the 
Bank needed alternative techniques to calculate, approximate or 
simulate these missing data. The Bank also needed a consistent eval- 
uation methodology so that individual projects could be compared, 
ranked and selected. The recommended model design prepared by 
Synergic Resources Corporation called for development of a flexi- 
ble basic evaluation model which could be enhanced as Latin 
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American small scale hydro development experience increased. The 
basic model includes comprehensive default values to be used when 
actual project data are unavailable. The basic model evaluates indi- 
vidual projects, ranks them by selected criteria and consolidates 
them into multiple project development packages. The basic model 
has five major analytical components which can be operated indi- 
vidually for sensitivity analysis of key variables. These components 
include: a power model for calculating capacity and generation; a 
project design model for selection of turbines and development 
phasing; a project cost and revenue model for calculating financing 
requirements and income; an individual project analysis model for 
calculating feasibility and a multiple project analysis model for 
ranking and consolidating projects. 


33497 (CONF-8106137—Vol.2, pp tia — 
power oro in China past, present, and 

Jiayang, S. (Qinghua Univ., Peoples Republic of Chins 
Xuemin, C; Weigong, C. 1981. S, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The results of hydropower surveys conducted in China indi- 
cate the total theoretical hydropower potential is 676,000 MW, and 
the total exploitable hydropower potential is 378,000 MW, corre- 
sponding to an annual generation of 1.9 x 10? kWh. In all, 1706 
hydro power sites over 10 MW each are considered to be exploit- 
able. The historical development of hydropower projects in China 
are reviewed, current activities such as added 480 MW of generat- 
ing capacity in 1980 and an additional 9400 MW from 30 plants 
under construction in 1981, and long-term future plans are de- 
scribed. (LCL) 


33498 (CONF-8106137—Vol.2, 
hydroelectric development of the S 
northern British 


p 1178-1186) Potential 
and Iskut Rivers in 
Columbia, Canada, Adam, M.G. (British 


Columbia Hydro and Power aoe, Vancouver, British 


Columbia). 1981. NTIS, PC A99/MF A 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Over 90% of the population of British Columbia is provided 
with electricity by the British Columbia Hydro and Power Author- 
ity which produces 93% of its total generating capacity from Hy- 
droelectric developments. Power demand predictions indicate a 
need to more than double existing capacity within the 15 year time 
period. On the Stikine River and its major tributary the Iskut, B.C. 
Hydro is presently studying a development which could provide 
2800 MW of installed capacity and approximately 15,000 GWh of 
average annual energy capability. The engineering, environmental, 
and transmission studies which have been conducted for this devel- 
opment are described. Applications for government approval 
should be submitted by mid-1982. (LCL) 


33499 (CONF-8106137—Vol.2, pp 1187-1200) Small 
hydro development in Canadian remote communities. Ostrom, 
AR. ent of Energy, Ottawa, Ontario, Canada). 
1981. S, PC A99/MF AOl 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Conventional hydro electric generation accounts for almost 
60% of electrical generation capacity in Canada and provides over 
one quarter of the country’s total primary energy supply. This his- 
torical endowment contributes to some of the lowest costs of elec- 
trical supply in North America, and yet major sources of hydro- 
power remain untapped. As a consequence of the economies of 
large scale hydropower, interest by the federal government in small 
hydro has focussed on remote communities not connected to the 
major electrical grid system. Many such communities depend on 
costly diesel generation for electrical supply. Moreover current fed- 
eral energy policy is oriented to substitution away from oil and 
such communities are primary candidates for small hydro develop- 
ment. Due to the responsibility of provincial utilities for hydro- 
power development the traditional federal role in small hydro has 
been primarily maintenance of a national inventory of hydro sites. 
This role has changed rapidly as federal policy has been broadened 
to include: demonstration programs; tax incentives, and new initia- 
tives for oil substitution in remote areas. Estimates of the potential 
for small hydro based on detailed examinations in Newfoundland 
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and British Columbia suggest that a significant fraction of diesel 
fuel in Canada’s hundreds of remote communities could be dis- 
placed, if standardized, packaged systems become available. The 
challenge in Canada, therefore, will be to develop and apply sys- 
tems suitable to remote, unattended operation, and with a minimum 
of maintenance under severe, often icing conditions. 


33500 (CONF-8106137—Vol.2, pp 1228-1244) Small hy- 
dropower study for Togo. Kirshen, P.H. (Curran Associates, 
Inc., Northampton, MA); Lawrence, W.D.; Lanou, T.E. 
1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

An overall description of the Republic of Togo, its hydro- 
power characteristics, the results of feasibility studies of small-scale 
hydropower sites, and recommendations from the 3-week study 
conducted jointly by the US Agency for International Develop- 
ment and by Togo officials are presented. The major finding was 
that there is little potential for small hydro in Togo. There are, 
however, some promising sites in the southwestern section of the 
country where rivers flow off the plateau. Here there are adequate 
year-round flows, some limited storage in the valleys, and an area 
of relative prosperity where electricity is affordable. The sites in 
this area are high-head and in the 2 to 5 MW range. Other conclu- 
sions are that additional hydrologic studies are necessary for more 
detailed site analysis, and that although time limitations only al- 
lowed a visit to one existing dam (Alokoegbe, Site No. 9), the few 
other existing dams in Togo should be studied for hydropower po- 
tential. (LCL) 


33501 (CONF-8106137—Vol.2, pp 1388-1404) Hydro- 
electric power development at the San Gabriel Dam. Weyer- 
muller, R.G. (Los Angeles Department of Water and 
Power, CA). 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The assessment of the hydroelectric potential at the San Ga- 
briel Dam is summarized. In 1938, the LACFCD completed con- 
struction of the San Gabriel Dam on the San Gabriel River to pro- 
vide flood protection and water conservation in the San Gabriel 
Valley. Presently up to 70 cfs at head of up to 225 feet are released 
into the Azusa Conduit through energy dissipators. Higher dis- 
charges are made into the San Gabriel River. The project will uti- 
lize the energy presently being dissipated when water is released 
from the dam. The study shows that installation of a 1750 kw 
power plant consisting of one 1225 kw unit and one 525 kw unit is 
technically and economically feasible. These two units would effi- 
ciently utilize the flows (up to 100 cfs) released to the Azusa Con- 
duit and a small portion of the flood control releases to the San Ga- 
briel River. Based on the hydrologic analysis, the average annual 
generation of the project would be approximately 6,130,000 kWh. 
The cost of the project over the 75-year economic life is estimated 
to be 43 mills/kWh. The preliminary project schedule shows an on- 
line date of July 1985. It is possible that this date could be moved 
up if the agreement negotiating and licensing times can be short- 
ened and if winter construction can be coordinated. 


33502 (CONF-8106137—Vol.2, pp 1465-1479) Planning 
for small hydro development. Adams, B.H. 1981. NTIS, PC 
A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The steps generally followed by Kleinschmidt and Dutting 
in determining whether or not a small run-of-river hydrosite is eco- 
nomically feasible to develop are discussed. This is usually done in 
two steps to keep the initial investment as low as possible. The first 
step is a brief pre-feasibility study to determine if the site has any 
possible merit. The second is a detailed feasibility study from which 
the potential developer can make financial commitments to develop 
the site. Studies performed for 3 sites in Maine are used as exam- 
ples. The first project was found to be feasible, was licensed in less 
than 5 months, and is under construction. The second was found to 
be feasible and is proceeding with licensing and site purchasing ac- 


tivities. No decision has been reached on development of the third 
site. (LCL) 
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33503 (CONF-8106137—Vol.2, pp 1489-1500) Evalua- 
tion of time increments in hydroelectric simulation. Alden, 
D.A.; Reichert, G.A. (Tudor Engineering Co., San Francis- 
co, CA). 1981. NTIS, PC A99/MF A0l. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

This study was conducted to evaluate the use of differing 
time increments in the assessment of the potential energy generation 
at small hydroelectric projects. Energy is typically estimated by use 
of the average flow over a specific increment of time, which, in 
conjunction with the effective head over the same period, yields an 
estimate of energy for the period. Many studies are based on a 
monthly period, which does give a reasonably accurate result for a 
minimal amount of data preparation and computer time. However, 
the use of shorter time increments clearly results in improved esti- 
mates, but at the cost of a greater work effort. It was the purpose 
of this study to evaluate the improved accuracy obtainable through 
the use of shorter time increments and to propose one method to 
achieve higher accuracy while limiting engineering effort. Using 
flow and water elevation data for 3 sites and for 3 time segments, 
ie., 1 day, 5 days and 1 month, it is shown that the accuracy of 
generation estimates can be greatly improved by using time incre- 
ments of less than one month, and that use of daily water surface 
elevation is justified for certain projects. (LCL) 


33504 (CONF-8106137—Vol.2, pp 1518-1533) Use of 
non-sequential techniques in the analysis of power potential at 
storage projects. Franc, G.M. (Army Corps of Engineers, 
Davis, CA). 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The analysis of hydropower storage projects has traditional- 
ly been performed by use of sequential reservoir routing techniques, 
whereas the use of non-sequential techniques has been traditionally 
limited to the study of run-of-river type projects. While individual 
power storage projects should be analyzed by detailed sequential 
routings when sufficient funds and detail are available, the non-se- 
quential or flow-duration technique (as modified herein) can be 


’ made to somewhat approximate the results of a sequential routing 


by modifying the flow duration curve to represent outflow condi- 
tions. The intent of this paper is to briefly outline the technique de- 
veloped to enable the analysis of power storage projects using a 
non-sequential approach and, more importantly, to illustrate the im- 
provement in estimates of energy and capacity from employing the 
technique. 


33505 (CONF-8106137—Vol.2, pp 1534-1549) Wasted 
water pressure and potential energy generation: a feasibility 
study of the hydroelectric potential in part of the Domestic 
Water System of Boulder, Colorado. Stern, P.S. (COLORA- 
DO PROJECT/YTIP, Inc., Boulder, CO). 1981. NTIS, PC 
A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

In January 1980 a feasibility study began of the hydroelectric 
potential that has been untapped as the Boulder’s water supply cas- 
caded down from the mountains west of the City. The study has 
looked at the feasibility of capturing the excess water pressure by 
installing small-scale hydroelectric turbines in place of the pressure 
reduction valves. This project has looked into the technical feasibil- 
ity of adding turbines, the economics of doing so and the questions 
of how best to put to use the resultant electrical energy. The results 
are presented as tabulated data on cost, recommended turbine/ 
pump size, annual energy producible, and calculated available 
power. 


33506 (CONF-8106137—Vol.2, pp 1640-1647) Power 
Authority of the State of New York (PASNY) and its hydro 
expansion program. Cucolo, B.P. 1981. NTIS, PC A99/MF 
A01. : 


From WATERPOWER 1981 conference; Washington, DC 
USA (22 Jun 1981). 

The history of the Power Authority of the State of New 
York (PASNY) is briefly reviewed. Created in 1931, it is the largest 
state-owned utility in the US, generating 42 billion kWh in 1980. 
PASNY is currently engaged in a hydropower expansion program 
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which involves determining the economic, environmental and tech- 
nical feasibility of restoring or upgrading old sites and of develop- 
ing new sites and then developing those sites which are found to be 
feasible. Activities within this program are discussed. (LCL) 


33507 (CONF-8106137—Vol.2, pp 1659-1672) Optimum 
hydro development on the upper Hudson. Bristol, D.R. 1981. 
NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A two-phase study program to optimize the development of 
hydropower on the upper portion of the Hudson River is de- 
scribed. First a computer model for simulating the hydraulic condi- 
tions and hydropower operations in the river was developed. Then 
alternative development plans were evaluated in terms of energy 
producible and the cost-benefits. The results of the study showed 
that adding capacity to an individual site without providing for 
downstream capacity additions in line with the discharges of the 
plant were not justified. It was concluded that a total of 78 MW 
capacity could be added to this river system, and that the method- 
ology developed in the study was a cost effective way of determin- 
ing the best development of the river. The computer capability de- 
veloped in this study will be used to evaluate downstream hydro 
potential in cooperation with other potential developers; as well as 
evaluating a variety of operating policies on the Hudson River, it 
may further improve the benefits of the hydro operations. In addi- 
tion to using this methodology and computer capability developed 
in this study for evaluating further improvements on the Hudson, it 
will be used to evaluate hydro potential and operating policies on 
other river systems. 


33508 (CONF-8106137—Vol.2, pp 1673-1687) Simula- 
tion of hydro power operations, Gruber, N.;. Balloffet, A.; 
Sergi, T. 1981. NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

In order to accurately analyze the varied hydraulic problems 
that directly and/or indirectly impact, or are impacted by hydro 
operations, an analysis methodology was developed to accurately 
simulate all station hydraulic and hydropower functions. A soft- 
ware package was required capable of assessing the impacts of all 
station operations on a hydraulic regime at a short enough time in- 
crement to be realistic. With numerous small run-of-river stations 
interspersed with larger storage or reregulating stations a one-hour 
time increment was chosen. This ensured that small stations with 
small ponds would not be overpowered by the calculation series. 
The software goals and simulation requirements, benefits of the 
program, and the optimization process are discussed. It is conclud- 
ed that the practicality has been confirmed of one-hour time step 
simulation for studies of a river system with hydropower projects, 
and with both large reservoirs and run-of-river plants. 


33509 (CONF-8106137—Vol.2, pp 1690-1695) Public- 
private sector cooperation for hydro development in New 
York State: institutional considerations, Forbes, C.C. 1981. 
NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Some of the institutional aspects of developing small hydro 
today are discussed. First, those considerations which seem to loom 
most urgently from within the Power Authority of the State of 
New York, namely the economics of small hydro development, are 
reviewed, and second those recurring themes originating from fed- 
eral, state and local initiatives are discussed. 


33510 (CONF-8106137—Vol.2, pp 1696-1712) Studies 
for the rehabilitation of Hinckley and Delta Dams. Dolcimas- 
colo, A.R. 1981. NTIS, PC A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Two dams in New York State were evaluated for safety, for 
the feasibility of rehabilitating these dams for power generation, 
and for making detailed design recommendations and cost estimates 
for such rehabilitation. Each of these items is discussed. (LCL) 


13 HYDRO ENERGY 
1303 Plant Design And Operation 


33511 (CONF-8106137—Vol.2, pp 1713-1719) Hinckley 
Reservoir and lower Mohawk River development. Osinski, 
J.L. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Preliminary studies to determine the feasibility of construct- 
ing a hydropower plant to utilize the navigational release from the 
Hinckley Reservoir near Utica, NY to generate 9000 kW of power 
and the effects of such a development on the operation of down- 
stream hydropower plants are described. (LCL) 
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33512 (CONF-8106137—Vol.1, pp 206-213) Difficulties 
arising from inadequate foundation investigations. Thomas, 
H.E. 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The need for adequate geological investigations to assure 
that dams will not be susceptible to structural damage due to defi- 
cient foundations is discussed. (LCL) 
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33513 (CONF-8106137—Vol.1, pp 82-96) Potential for 
increasing the output of existing hydroelectric plants. Davis, 
D.W.; Buckley, J.J. (Army Corps of Engineers, Davis, CA). 
1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The hydroelectric power generation system of the United 
States is comprised of 1288 individual plants, totaling about 3000 in- 
dividual generating units, with installed capacity (exclusive of 
pumped storage) of 63,375 MW, generating 272,552 GWh of elec- 
trical energy per year. The data documenting characteristics of the 
1288 plants have been catalogued into a computer file for use in the 
evaluation of the potential for increasing output from existing 
plants. There is modest potential for increasing energy output from 
these plants (11%) with virtually all the increase due to capturing 
existing spill through enlargement of the existing powerplant. 
Equipment uprating and improvements would likely contribute no 
more than 1.4% increase over existing output. Potential for in- 
creased energy output from operational improvements and storage 
reallocation is possible at sites with existing flood storage and is op- 
timistically estimated to average 2% for the sites with flood control 
storage (a national increase of about 0.6%). While the total national 
potential for increasing energy output at existing plants is modest, 
the opportunities are real and in specific instances could be signifi- 
cant and important on a local scale. The existing hydropower gen- 
eration system on the whole is making quite efficient use of the 
energy resources available at the existing sites. 


33514 (CONF-8106137—Vol.1, pp 234-241) Uprating 
existing hydrogenerating units. Auerbach, R.H. (Bureau of 
Reclamation, Denver, CO). 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Methods used by the Bureau of Reclamation to uprate the 
Shasta and Hoover hydropower plants are described. These meth- 
ods include improved maintenance procedures for increasing equip- 
ment reliability, rewinding generators to increase output, improved 
design of turbine components and electrical equipment such as the 
transformers and circuit breakers. The cost of these retrofits at 
Shasta are estimated to be $43.50 per kW (generator plus transform- 
er costs) as compared with from 750 to 1000 $/kW for new plant 
construction and the additional 50,000 kW generated is worth $4.7 
per year per unit. (LCL) 
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33515 (CONF-8106137—Vol.1, pp 626-633) Six mid- 
western hydroelectric projects from original construction to 
the 1980's, Fisher, J.E. (Lawson-Fisher Associates, South 
Bend, IN). 1981. NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Plans and activities underway for upgrading and retrofitting 
old (late 1800's and early 1900's) small-scale hydroelectric power 
plants at 3 Michigan and 3 Indiana sites are reviewed. (LCL) 


33516 (CONF-8106137—Vol.1, pp 728-739) Practical 
micro-hydro: a case study of a demonstration and stream ap- 
praisal project in the mountains of North Carolina. Ayers, 
H.G. (Appalachian State Univ., Boone, NC). 1981. NTIS, 
PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A program for demonstrating the feasibility of generating 17 
kW of power from the flow in a mountain stream in North Caroli- 
na is described. This micro-scale hydropower plant will drop water 
175 ft in a PVC pipe to a Pelton wheel which will drive an induc- 
tion motor used as a generator to produce 60 cycle power which 
can be fed to the local utility. The estimated cost of the system is 
$13,000 or less than $800 per installed kW. The need for establish- 
ing stream flow data and for improving the availability of micro 
equipment in order to promote micro-scale hydropower develop- 
ment is stressed. (LCL) 


33517 (CONF-8106137—Vol.1, pp 742-748) Modern 
water turbine technology for small power stations. Salovaara, 
T. (Tampella-Leffel, Springfield, OH). 1981. NTIS, PC 
A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Although not as many small hydro plants have been built as 
was forecast some 2 to 3 years ago, much progress has been made 
in this field; from inception to final planning. Apparently no such 
general designing principles for small hydro plants have been con- 
cluded, as in the case with large hydro power plants. Development 
of such traditions will probably take some time. The general lay-out 
of small hydro plants as well as a choice of turbine types, based on 
the experience of a turbine manufacturer are discussed. 


33518 (CONF-8106137—Vol.1, pp 749-755) Application 
and operating experience utilizing bulb turbines on small, low 
head hydro sites. Renau, G. (Hydro Energy Systems, Inc., 
New York, NY). 1981. NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The design, operation, cost and performance of bulb-type 
turbines for small-scale hydropower plants are discussed, and their 
trouble-free operation for 27 years in a 825 kW plant owned by the 
French National Railroad and for 16 years in a 380 kW plant in 
Spain are described. (LCL) 


33519 (CONF-8106137—Vol.1, pp 756-771) Rehabilita- 
tion of existing hydraulic turbines. Wachter, G.F. (Allis- 
Chalmers Corp., York, PA). 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Recent fuel supply crises have revived interest in renovating 
old hydropower plants. Existing outdated hydraulic turbines have 
been considered as being inefficient and costly to maintain. Exam- 
ples are presented of turbine rehabilitation projects conducted by 
Southern California Edison Co. and by Alcoa. It is concluded that 
an orderly rehabilitation and upgrading of hydrogenerating equip- 
ment can contribute a small percentage to the increased energy re- 
quirements and reduce the importation of high cost fuels. Hydraulic 
turbines that have operated for over half a century are being reha- 
bilitated to provide additional energy at costs that can be economi- 
cally justified. (LCL) 


33520 (CONF-8106137—Vol.1, pp 774-788) Economic 
GA (Gene of efficient hydroelectric systems. Neumann, 
C.A. (General Electric Company, Schenectady, NY). 1981. 
NTIS, PC A99/MF AO1. 
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From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The need for an integrated hydroelectric approach which 
places equal emphasis on all components, both hydraulic and elec- 
trical, of a hydroelectric system is discussed with information on 
turbine selection and performance, generators, governors, exciter- 
regulators, generator protection and control, and transformers. It is 
concluded that an integrated hydroelectric system that places equal 
emphasis on all system components and uses coordinated standard- 
ized modules provides the following benefits: higher overall effi- 
ciency; optimum energy production & capacity; increased equip- 
ment reliability & lower maintenance; engineering & civil cost sav- 
ings; and faster installation & earlier on-line time. To provide inte- 
grated hydroelectric systems for specific site conditions with high 
efficiency and reliability at economical cost will continue to pro- 
mote the development of our valuable small hydro resources. 
(LCL) 


33521 (CONF-8106137—Vol.1, pp 789-804) Small scale 
hydro/centrifugal pumps as turbines. Mayo, H.A. Jr.; Whip- 
pen, W.G. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Increasing energy costs are encouraging the economic evalu- 
ation of renewable energy resources such as water power at low 
head and low flow/high head sites. At these sites, the use of stand- 
ard production pumps as hydro-turbines can make the site economi- 
cally feasible. While the use of pumps as turbines for power genera- 
tion is not new, it has largely been confined to industrial applica- 
tions where flow and head conditions were essentially constant. Ex- 
tensive technology is available not only from reversible pump/tur- 
bine experience, but also from 4 quadrant model tests and field ex- 
perience of manufacturers. Several alternatives are available in the 
use of pumps for power generation. These include (a) no modifica- 
tions, (b) modified water passageways, (c) use of turbine runners, 
and (d) addition of flow control devices. The use of these alterna- 
tives in equipment application is dependent on the manufacturer 
having adequate test data and application experience, and the po- 
tential site developer providing basic head duration, flow duration, 
physical and economic constraints as completely and accurately as 
possible. The challenge to develop ways of making low head sites 
and small hydro power units more economical is being met by 
using modified pumps as hydraulic turbines. Improved site develop- 
ment and application techniques to accommodate variable stream 
flows helps lower cost equipment and provide more effective 
energy recovery. 


33522 (CONF-8106137—Vol.1, Pp 805-820) Suggested 


performance specifications of modular controls for 
the automation of small hydro elecric facilities. Beckwith, 
R.W. (Beckwith Electric Co., Inc., Largo, FL). 1981. 
NTIS, PC A99/MF A01. Contract AC07-761D01570. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

scale hydro, in order to be both economically and en- 

vironmentally feasible, requires the development of new technol- 
ogies with new approaches that solve problems which are peculiar 
to small scale hydro plants. The economic problems associated with 
small hydro are discussed. Namely, what is the best and most prac- 
tical manner of completely automating small hydro plants in order 
to lessen the number of man hours required to operate the plant on 
a day to day basis. A typical small hydro installation has been de- 
fined for which model automation specifications have been pre- 
pared in modular form in order to permit incorporation into specifi- 
cations which vary from the standard model. This will facilitate, as 
nearly as possible, the widest use and adaptation of these specifica- 
tions. An executive summary of the report is presented. 


(CONF-8106137—Vol.2, pp 963-977) Evaluating 
small hydro: selection of optimum plant size. Bruton, 
O.W.;Mittelstadt, R.L. 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The purpose of this paper is to: examine and compare some 
of the commonly used methods for determining the most economic 
power plant size for an installation; discuss in some detail a simple 
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yet accurate approach that is an improvement over previously used 
methods; and compare the results using several different procedures 
in sizing a typical small hydro project. Emphasis is placed on use in 
Federal hydropower studies and the example is based on Federal 
planning criteria. However, most of the concepts presented here 
should be applicable to analysis of nonfederal projects as well. This 
review shows that methods that base plant size primarily on energy 
generally tend to undersize a small hydro project. The only excep- 
tion is in systems having a substantial amount of oil-fired genera- 
tion, where the displaced thermal energy method may be the best 
method for plant sizing. Adequate data on marginal costs is not 
available to permit sizing on this basis alone at the present time. 
Costs of the most likely thermal alternative can be used, but the 
method used must give proper credit to the project's capacity con- 
tribution. The procedure outlined here is a relatively simple yet ac- 
curate method of doing this, and it is recommended for use in most 
small hydro studies. However, for small systems or systems with a 
large amount of hydro, basing dependable capacity on the critical 
period may be most appropriate. Although use of one of the latter 
two methods is generally preferred for selecting the most economic 
plant size, it is often desirable to try some of the other procedures 
as sensitivity tests. Finally, physical or environmental consider- 
ations may dictate choosing larger or smaller units, but care should 
be used not to move too far beyond the optimum point on the net 
benefit curve. 


$3524 (CONF-8106137—Vol.2, ‘he 980-995) New small 
turbine installations: case studies. Hickey, G.M.; Barandy, 
MLS. 1981. NTIS, PC A99/MF A01 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Allis-Chalmers introduced the Standardized Hydroelectric 
Generating Unit line in 1978, in an effort to increase the number of 
economically feasible small, low head projects through offering tur- 
bine, generator and auxiliary equipment of standard pre-engineered 
design. Since that time Allis-Chalmers has supplied or is contracted 
to supply a total of 23 Standard Turbine Generating Units at 11 
projects throughout the US and Canada. Four of the 11 projects, 
which are in various stages of completion, and the unique features 
of each are discussed. 


33525  (CONF-8106137—Vol.2, pp 1066-1077) Control 


and utilization of small scale hydroelectric power. Thapar, 
O.D. (Univ. of Roorkee, U.P. India); DuBow, J.B. 1981. 
NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA e Jun 1981). 

A large fraction of the world’s population lives in rural vil- 
lages. The viability of this remote and highly dispersed population 
depends upon meeting minimum energy and commodities require- 
ments. In order for small scale hydro systems to economically serve 
village populations, three problems need to be solved. One is the 
regulation, control and routing of the electrical power generated by 
these systems. This function, if performed by an electronic control- 
ler, would substantially reduce the capital cost of low head hydro 
systems as well as reduce the power conditioning cost of systems 
designed to utilize hydroelectricity. A second problem is the devel- 
opment of site-specific, low capital cost systems to produce value 
added commodities. Examples of such systems are electrolyzers, 
biomass processors, food preservers and power tools. The third 
problem is distributing power from the hydro source to sites as far 
as 10 km for water well pumps and cottage industries. These prob- 
lems as well as the development of an electronic controller and 
load scheduler to replace mechanical governors and manual switch- 
ing are discussed. In addition, progress on low cost electrolyzers, 
the integration of solar and biomass technologies, and approaches 
to the solution of the distribution problem will be outlined. 


33526 (CONF-8106137—Vol.2, pp 1078-1092) Water 
level measurement and control for small scale hydro power 
—_ Horn, H.E.; Bergseng, J. 1981. NTIS, PC A99/MF 
AOl. 


From WATERPOWER 1981 conference; Washington, DC, 

USA (22 Jun 1981). 
A small scale hydro power plant is a marginal resource and 

is highly cost-sensitive. Both design and operation should conse- 
quently be done as cost-effective as possible. How to improve the 
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energy output from a small scale hydro power plant by using water 
level measurement and control technique for the inlet dam is dis- 
cussed. Operating costs are further reduced by automatic control of 
the plant and minimized supervision. The controller, called TVR 
100, is microprocessor-based and such equipment has been satisfac- 
torily in operation for approximately one year. A reliable and accu- 
rate determination of the head (dam level) is accomplished by pres- 
sure measurement in front of the turbine and measurement of the 
guide vane opening. Thus, level measurement at the dam and trans- 
mission of the measured value to the power house is avoided. The 
microprocessor-based TVR 100 series of controllers are able to per- 
form water level control to maximize the energy output. There are 
also other control functions that may be performed by this equip- 
ment. 


33527 (CONF-8106137—Vol.2, pp 1093-1116) Criteria 
for construction of hydro-electric power plants on 
dams, Advani, C.T. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun ee 

In view of the enormous technological advances and the 
new proportions attained by electrical power production capacity 
(kW) and electrical energy produced (kWh) during these last 15 
years, many hydraulic structures built in the past without provision 
for electric power generation must now be reexamined, to see 
whether electricity has become technically and economically feasi- 
ble. The hydraulic structures concerned are mainly of the following 
types: (a) navigation structures, generally involving low head dams 
and locks, (b) irrigation dams, (c) flood protection dams, and (d) 
industrial and urban water supply dams. Although it may not have 
been economically feasible to install generating facilities when these 
structures were built, the uncertainties concerning the future avail- 
ability and ever increasing cost of fuels may make retrofitting for 
power generation economically attractive. It is shown that in spite 
of the problems that have to be faced in the construction of power 
plants on existing structures, such as safety of the existing structure 
during construction, the maintenance of flood discharge capacity 
and the maintenance of navigation throughout the construction 
period and the environmental aspect, power production is now an 
attractive proposition in a number of cases. A pre-assembled power 
plant structure is one of the solutions that seems best suited to inte- 
gration with an existing dam, especially when this is a low-head 
structure built for navigation purposes. In addition to cost savings 
in civil works, the pre-assembled type power plant enables a reduc- 
tion in time of completion of the scheme of about 12 months when 
compared to a normal civil engineering design. (LCL) 


33528 (CONF-8106137—Vol.2, pp 1117-1125) Mini- 
Hydel installations in the Province of Ontario. Wilson, M.R. 
(Barber Hydraulic Turbine, Port Colborne, Ontario). 1981. 
NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

In the Province of Ontario, installation of two small, prefab- 
ricated hydroelectric generating stations has been undertaken. The 
objectives of the first, the Wasdell Falls Mini-Hydel, are to test the 
application of the prefabricated station concept, to test the oper- 
ation of a syphon penstock and, to test the application of a small, 
unregulated, asynchronous generator supplying power into the dis- 
tribution network. The second installation is designed as a pilot 
project combining hydroelectric and diesel supply for Sultan, a 
small community isolated from the power grid. 


33529 ee ae oe ae pp 1201-1210) Small 
scale hydropower examples of the latest low head hydroelec- 
tric projects under construction and in operation. Sattler, H. 
1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Due to the standardization of generating units by hydroelec- 
tric equipment manufacturers, the development of sites with smail 
hydro potential is becoming increasingly attractive. Three designs 
of typical low-head installations are illustrated and described in this 
paper. Site conditions and type of service call for very different 
configurations of equipment, technology and subsequently, structur- 
al designs. 
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33530 (CONF-8106137—Vol.2, pp 1246-1261) Design of 
low-cost ultra-low head hydropower based on marine 
thrusters. Huetter, J.J. Jr.; Balalau, G. (Energy Research 
and Applications Inc., Santa Monica, CA). 1981. NTIS, PC 
A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA . Jun 1981). 

t has been axiomatic in the world of hydropower that the 
cost ts fear of installed capacity goes up as the hydraulic head 
goes down. The US Department of Energy determined it appropri- 
ate to fund, on a cost-shared basis, a research and design activity 
whose goal was to lower the cost of ultra-low head hydropower 
development. Energy Research and Applications, Inc. proposed to 
address this problem by determining if marine thrusters could be 
engineered into a hydropower package and, if technically possible, 
at what cost. The methodology and results of the project are dis- 
cussed. The results indicate that an ultra-low head hydropower 
package based on marine thrusters can be produced at a cost from 
one-third to one-tenth the price of more conventional hydropower 
equipment. The basic hardware cost reduction stems from the ini- 
tial low cost of the thruster blade section, right angle drive, and 
gearbox, supported by value engineering of a package within the 
wider latitude permitted by the low head, low pressure regime. 
Translated to actual size applications, consistent levels of engineer- 
ing design and economic analysis indicate an installed cost reduc- 
tion of 50 to 60%. This level of cost reduction is sufficient to con- 
vert potential sites that were previously economically infeasible into 
feasible projects, which should satisfy the joint goals of the project. 
A full-scale demonstration of the ULHH package at an appropriate 
site to verify costs; ascertain actual power values realizable and col- 
lect performance data over a range of real-world conditions is rec- 
ommended. 


33531 (CONF-8106137—Vol.2, pp 1292-1307) Conical 
diffusers with peripheral wall jets for low-head hydroelectric 
systems. Moses, H.L.; Myatt, L.; Haynes, W. (Virginia 
Polytechnic Institute and State Univ., Blacksburg). 1981. 
NTIS, PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA @ Jun 1981). 

Since the kinetic energy entering the draft tube in ultra low- 
head systems can represent nearly half of the available energy, effi- 
cient recovery is extremely important. The diffuser can also affect 
the size and cost of the turbine, which is the controlling factor in 
many low-head applications. Furthermore, the overall arrangement 
of the system and cavitation are strongly influenced by the draft 
tube design. Conical diffusers with peripheral wall jets have been 
considered for a number of applications, including draft tubes. As a 
form of boundary layer control, wall jets can greatly increase the 
allowable recovery, especially for short wide-angled diffusers. By 
acting as a jet pump, or ejector, the wall jets can also increase the 
effective head across the turbine. Although this application would 
decrease the system efficiency and increase the danger of cavita- 
tion, it might be advantageous in low-head systems because of a re- 
duction in the size and cost of the turbine. An investigation of coni- 
cal diffusers with peripheral walls jets with application to ultra 
low-head systems is described. Experimental results are presented 
for a range of jet velocities and flow rates of interest in this appli- 
cation. A numerical analysis that predicts overall diffuser perform- 
ance is compared with the experimental results. 


33532 (CONF-8106137—Vol.2, pp 1308-1318) Effects of 
incomplete —s and of air solubility on the performance 
of a hydraulic air compressor (HAC). Rice, W. (National 
Tsing-Hua Univ., Taiwan); Chen, L.T. 1981. NTIS, PC 
A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC. 
USA (22 Jun 1981). 

A hydraulic air compressor (HAC) uses a head of water (a 
hydraulic energy source) and by means of entrainment of air in a 
downward moving flow of water with subsequent separation of the 
air and water at depth produces compressed air. The operating 
principles and the history of such compressors are briefly reviewed. 
Earlier analyses are cited which provide the calculated perform- 
ance characteristics for ultra low-head hydropower system use; 
these involve certain modeling assumptions, which are reviewed. 
Specifically, the earlier analyses assumed complete separation of air 
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and water at depth and ignored solubility of air in water. Herein, 
incomplete separation and equilibrium solubility of air in water are 
accounted for and the effects on performance are calculated and 
discussed. It is found that each of these phenomena degrade the 
performance but that the degradation due to incomplete separation 
is not serious for normal application conditions of an HAC, while 
that due to solubility may be severe. 


33533 (CONF-8106137—Vol.2, PP. 1319-1333) Run-of- 
river ducted turbines: minimum system for the ultra-low head 
river resource. Radkey, R.L.; Lissaman, P.B.S.; Catherasoo, 
C.J. 1981. NTIS, PC K99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Run-of-the-river ducted turbines developed by AeroViron- 
ment Inc. (AV) under the US Department of Energy's Ultra-Low 
Head Hydroelectric Program appear to be a cost-effective system 
for generating electricity from the nation’s river resources. These 
river turbine units will operate on the equivalent of less than 0.20 m 
of head and will use a specially designed augmenter duct to en- 
hance cost-effectiveness and to minimize the turbine rotor diameter 
required for a given resource and rated power. The system consists 
of a ducted turbine unit, including a gearbox and a generator, a 
mooring system, and an electrical power transmission system. Tur- 
bine unit designs appear to be cost-effective for small (2- to 3-meter 
diameter) units rated from 5 kW to 20 kW, depending upon the 
strength of the river current. Units will be grouped in 1 MW 
arrays, each feeding a group transformer for step-up into the utility 
grid. The objective of the present program is to define the run-of- 
the-river resource, to develop preliminary designs for appropriately 
sized units, to study system cost-effectiveness, and to conduct tests 
on scale models for verification of system performance. Results to 
date are reported and the prospects for the system are examined. 


33534 (CONF-8106137—Vol.2, pp 1334-1348) Variable 
shaft speed synchronous alternator. Rothbart, G.B.; Full- 
wood, R.R. (Science Applications, Inc., Palo Alto, CA). 
1981. NTIS, PC A99/M 1 


From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

An electronic method of controlling generator excitation 
providing an electrical output phase-locked to the power grid inde- 
pendent of shaft speed is described. Results for actual generator 
output that characterize the system and provide measures of quality 
are reported. 


$3535 (CONF-8106137—Vol.2, pp 1364-1375) Headwa- 
ter enhancement and encroachment considerations for the re- 
development of existing hydroelectric sites. Hokenson, R.A. 
(International Engineering Co., Darien, CT). 1981. NTIS, 
PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

To determine the full economic power potential of an exist- 
ing low-head dam site, headwater enhancement and spillway en- 
croachment must be considered along with other design aspects at 
the conceptual engineering or feasibility study stage. An economi- 
cal method of increasing the head at an existing dam is to add flash- 
boards to the spillway dam. The annual cost (1981) of installing 3 ft 
of flashboards on 150 ft of crest is approximately $1200. The power 
output of new turbine-generator units installed at an existing dam 
with a net hydraulic head of 20 ft can be increased 15% by adding 
3 ft of flashboards. This 15% increase would translate to $18,000 of 
additional gross revenues for a plant uprated from 2000 MW hr per 
yr and an energy value of 60 mills. However, the benefits derived 
from a headwater increase and the costs associated with raising the 
pond level must be carefully examined to justify the raising. Items 
to consider, in addition to possible modifications of the existing me- 
chanical-electrical equipment, include the effects on: dam stability; 
a higher normal water table; waterfront structures, and riverbanks; 
sewer outfall structures; buried utilities, bridge crossings, and roads; 
flooding of existing property and structures; loss of trees and 
marshlands; reservoir stratification and dissolved oxygen levels; re- 
quired spillway capacity; recreation; and costs associated with the 
purchase of additional water rights. The legal, environmental, and 
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socio-economic ramifications of these effects must be considered in 
retrofitting dams for headwater enhancement. (LCL) 


33536 (CONF-8106137—Vol.2, pp 1376-1385) Small 
hydro at Potsdam, New York. Farag, E.A.; Richards, B. 
(Shawinigan Consultants Inc., Montreal, Canada). 1981. 
NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Small hydroelectric power plants can be utilized in several 
ways to complement existing large power systems and provide val- 
uable service to cities and large communities. This aspect as applied 
to the Potsdam hydroelectric power plant in the State of New 
York is demonstrated. 


33537 (CONF-8106137—Vol.2, pp 1405-1415) History 
of hydroelectric development in Los Angeles. Clark, R.J. (Los 
Angeles Dept. of Water and Power, CA). 1981. NTIS, PC 
A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The present 1950 megawatt hydroelectric capacity of the 
Department began in 1908 with the construction of the 120 kilo- 
watt Division Creek Power Plant No. 1. The history of the 
Department's hydroelectric development from its beginning 
through its role in the Hoover Power Plant to the present is pre- 
sented. 


33538 (CONF-8106137—Vol.2, pp 1416-1429) Coordina- 
tion of hydro and thermal generation resources at the Los An- 
geles Department of Water and Power. Langewisch, G.R. 
(Los Angeles Dept. of Water and Power, CA). 1981. NTIS, 
PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

An overview is presented of the Department's existing gen- 
erating resources and how they are generally utilized in meeting 
system load is described. Particular emphasis is placed on the hy- 
droelectric facilities and how they are used to optimize overall 
system operation. The benefits derived from coordination of hydro 
and thermal generating resources on the Department's power 
system result primarily from the improved efficiency of the thermal 
generating units. This is because the hydro facilities can be operat- 
ed during the peak load hours of the day and be used for regulation 
purposes thereby permitting the thermal generating units to remain 
at a relatively level output throughout the day. When this occurs, 
the thermal units are operating as efficiently as possible, and in 
today’s era of uncertain fuel availability and increasing fuel prices, 
maximizing the efficiency of the overall power system is one of the 
major concerns for those who operate the Department's power 
system. 


33539  (CONF-8106137—Vol.2, pp 1482-1488) Quality 


assurance for engineering and manufacturing controls of hy- 
a turbines. Minnich, J.E. 1981. NTIS, PC A99/MF 
AOl. 

From WATERPOWER 1981 conference; Washington, DC 
USA (22 Jun 1981). 

Large custom engineered hydraulic turbine units for projects 
such as the Grand Coulee Dam are designed and manufactured to 
meet significant quality requirements. Obviously, the cost of these 
units dictates and allows strong quality involvement. Today's 
energy needs are changing with the increasing energy costs. Low 
head hydro units of a standardized version have become a new 
source for today’s energy needs. These less costly standardized tur- 
bines, none the less possess significant quality levels, in many cases 
exceeding the customer's quality expectations. To provide these 
quality requirements for both large and small hydro, predetermined 
engineering and manufacturing controls have been established and 
are maintained through the use of the Allis-Chalmers integrated 
quality system called Total Quality Assurance (TQA). Utilization of 
TQA provides customers with the confidence that the necessary 
quality for hydraulic turbines will be supplied because the manufac- 
turer has developed and maintained a quality system which recog- 
nizes, interprets and delivers a product meeting the needs of the 
user. 
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33540 (CONF-8106137—Vol.2, pp 1563-1572) Mi 
= hydropower plant turbine selection. Guild, DJ. 
ae oe Co., San Francisco, CA). 1981. NTIS, PC 
/MF AO01. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The selection of the best turbine or turbines for a hydroelec- 
tric development should be based on an economic analysis that 
maximizes the net benefit of the project. The net benefit of a hy- 
droelectric project is the difference, over the life of the project, be- 
tween the present worth of revenue from the sale of power and the 
total capitalized cost of the development. The type, size, operating 
characteristics, and number of turbines selected for a project are 
critical factors affecting the total capitalized cost and, therefore, the 
net benefit of any hydro power project. For any given installation, 
a single turbine-generator hydroelectric plant has a lower cost per 
kilowatt of installed capacity than a multiple unit installation. Multi- 
ple unit installations may be selected when the physical size of a 
single unit is impractical or a single unit is not commercially availa- 
ble or when the discharge available for power production varies so 
much that high flows bypass the power plant and/or the plant runs 
at low efficiency at low flow rates. Criteria to be used for multiple 
turbine selection and an example of multiple units use at the Monti- 
cello Power Plant in California are discussed. 


33541 (CONF-8106137—Vol.2, pp 1584-1599) Feasibil- 
ity of using large vertical pumps as turbines for small scale 
hydropower. Cooper, P.; McCormick, M.; Worthen, R. 1981. 
NTIS, PC A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The feasibility of using vertical water pumps as hydraulic 
turbines by operating them in reverse was investigated. The project 
included model testing of an Ingersoll-Rand vertical pump in the 
reverse mode to confirm the operating characteristics and expected 
performance and a study to develop system concepts of utilizing 
large vertical pumps as turbines, assessing the economics of these 
concepts. Each of these activities is described. The results of this 
study indicate that circulating pumps operating as turbines provide 
some distinct advantages, such as: simplicity of installation, oper- 
ation and maintenance; efficiencies up to 87%, covering a range of 
30 to 60 ft of head, and of flow rates up to 600 cfs; the reverse 
pump concepts are competitive economically with a tubular tur- 
bine, and better than a Kaplan turbine installation on the basis of 
cost per kilowatt-hour; the capital investment required is smaller to 
develop a hydropower plant capable of producing electricity at an 
economic cost per kilowatt-hour; and in cases where impoundment 
can be used and the flow matched to the fixed geometry reverse 
pump, the further advantage of full water utilization can be at- 
tained. In particular, a relatively small size plant (336 kW) can pro- 
duce a cost of 3.8 cents per kWhr. (LCL) 


33542 (CONF-8106137—Vol.2, pp 1600-1606) Governor 
for small turbines. Minns, R.R. 1981. NTIS, PC A99/MF 
AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The control system requirements for a small-scale hydro- 
power plant are described and the use of a diesel engine governor 
as the basic control with its output amplified to meet the larger 
force levels necessary for a hydro turbine is discussed. The control 
system described has been available for several years and is in- 
stalled in its many variations at approximately one hundred hydro 
plants in countries all over the world. It has been particularly well 
received for remote, isolated systems and is finding increased use as 
replacement governing equipment on refurbished units at old plants, 
as well as the many new small hydro plants. (LCL) 


33543 (CONF-8106137—Vol.2, pp 1607-1621) System 
safety considerations in the design of ultra low head hydro- 
electric generating equipment. Kieronski, R.V. (Naval Un- 
derwater Systems Center, Newport, R.I.). 1981. NTIS, PC 
A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 
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In ultra-low head (less than 50 feet) hydroelectric sites, eco- 
nomics dictates a less elaborate monitoring system than may be 
found at larger generating stations. Economics further dictates that 
the operation of stations must be fully automatic, without human 
attendants. A simple solution of system control whose design has 
been based on the identification of failures which could occur is de- 
scribed. The system response to faults of various types has been 
analyzed for fail-safeness, and the system was given the ability to 
shut down when appropriate and automatically notify the mainte- 
nance crew. 


1304 Regulations And Licensing 


= ALSO TO CITATION(S) 33502, 33579, 33582, 33998, 33999, 34000, 


33544 (CONF-8106137—Vol.1, pp 116-120) Hydropower 
legislative activities. Lawhun, D.E. 1981. NTIS, PC A99/ 
MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The failure of the 96th Congress to enact legislation in sup- 
port of hydropower development and legislation for this purpose 
being considered by the current 97th Congress are briefly dis- 
cussed. (LCL) 


$3545 BS itencningerh phe 1, pp 136-145) Licensing 
program: an assessment of the impacts of policy on the devel- 
opment of hydropower in the United States. Springer, F. 
1981. NTIS, PC A99/MF A0Ol1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Preliminary permit and licensing requirements for building a 
hydropower project are outlined and licensing options under US 
FERC regulations are outlined. (LCL) 


33546 (CONF-8106137—Vol.1, pp 146-151) Licensing 
and the environment. Edson, Q.A. 1981. NTIS, PC A99/MF 


A0l. 
From WATERPOWER 1981 conference; Washington, DC. 
USA = Jun 1981). 
S FERC requirements for environmental impact statements 
for Pest hydroelectric power projects, both small, i.e., 1.5 MW 
or less, and large over 1.5 MW, are discussed. (LCL) 


33547 (CONF-8106137—Vol.1, pp 153-165) Exemptions 
from Part I of the Federal Power Act for Small Hydroelec- 
+ aaa Projects. Hoecker, J.J. 1981. NTIS, PC A99/MF 
AOl. 


From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Exemptions to the Federal Power Act which are available to 
developers of hydropower projects and which provide financial in- 
centives and require less technical data for licensing applications for 
such projects are discussed with a definition of exemptions, their 
advantages and disadvantages, and procedures for obtaining exemp- 
tions. (LCL) 


33548 (CONF-8106137—Vol.1, pe 166-205) Dam safety 
program of the Federal Energy Regulatory Commission. 
Giampaoli, D.A. 1981. NTIS, PO A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC 
USA (22 Jun 1981). 

The sections of the Federal Power Act that deal with the 
safety of dams at hydropower sites and the responsibility of the US 
FERC in seeing that hydropower project developers adhere to dam 
safety requirements are discussed. (LCL) 


33549 (CONF-8106137—Vol.1, pp 282-290) Publicly 
owned utilities development of small scale hydropower. Gib- 
bons, A.M. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC 
USA (22 Jun 1981). 

The growing interest of public power systems in the devel- 
opment of hydropower, and particularly in building small-scale hy- 
dropower plants, is discussed with information on licensing applica- 
tions, financing arrangements, and other aspects. (LCL) 
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33550 (CONF-8106137—Vol.1, pp 293-305) Bonneville 
Power Administration program as required by the Pacific 
Northwest Power Planning and Conservation Act. McCle- 
ments Lambie, M. 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The Pacific Northwest Region generates 80% of its electric 
power from hydro sources. This power is transmitted and distribut- 
ed by the Bonneville Power Administration (BPA). The enactment 
in December 1980 of the Pacific Northwest Power Planning and 
Conservation Act gives the BPA the authority to make power pur- 
chase contracts with hydropower developers, thereby enhancing 
the financing arrangements available to developers. The effects of 
the Act in terms of promoting demonstration projects, in providing 
for economic feasibility studies for proposed hydro plants and in 
ensuring that environmental and conservation goals are met by 
hydro proposals are discussed. (LCL) 


33551 (CONF-8106137—Vol.1, pp 411-415) Avoided 
- is it working. Marker, G.A. 1981. NTIS, PC A99/MF 


From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The impact of the Public Utility Regulatory Policies Act 
(PURPA) and avoided cost doctrine on the financing of hydro- 
power projects is examined. Although PURPA has not led to the 
financing of one project, its power purchase contract provisions are 
still judged to be a useful factor for stimulating financing. (LCL) 


33552 (CONF-8106137—Vol.2, pp 1648-1654) Niagara 
Mohawk systemwide hydro expansion program. Rumberger, 
W.A. 1981. NTIS, PC ”499/ME AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The experience of the Niagara Mohawk Power Corp., in de- 
veloping small-scale hydropower projects in New York State, the 
delays in licensing and construction due to environmental and other 
regulations and to the time needed to conduct feasibility, environ- 
mental and engineering studies to comply with these multiple regu- 
lations, and the obstacles to hydropower development are dis- 
cussed. (LCL) 


33553 (CONF-8106137—Vol.2, pp 1655-1658) New 
York State barge canal system. Stellato, J.R. 1981. NTIS, 
PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The New York State Barge Canal system has 57 locks, each 
45 ft wide and 300 ft. long, with the lift of the locks varying from 6 
to 40 ft. Thirty-two of the locks were built with small hydropower 
plants, 11 of which still operate. Studies are now in progress to de- 
termine the feasibility of hydropower development on the canal 
system either by restoring old power sites or constructing new 
ones. These studies and problems encountered in licensing are dis- 
cussed. (LCL) 
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REFER ALSO TO CITATION(S) 33468, 33486, 33494, 33496, 33505, 33523, 
33529, 33530, 33533, 33540, 33541, 33576, 33584 


33554 (CONF-8106137—Vol.1, pp 21-25) Department of 
Agriculture and hydroelectric power in the US. Lett, R.D. 
1981. NTIS, PC A99/MF AO. 

From WATERPOWER 1981 conference; Washington, DC, 
USA = ~ bya 

US Department of Agriculture (USDA) plays a role in 

the wa oa of hydroelectric power. Within the USDA the 
Rural Electrification Administration and the Farmers Home Ad- 
ministration provide some financing for hydroelectric power plants 
in rural areas. Activities of these agencies are briefly reviewed. The 
Reagan administration plan for promoting private sector investment 
instead of government investment in hydroelectric power develop- 
ment is emphasized. (LCL) 
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33555 (CONF-8106137—Vol.1, : PP a tee meng = out 


faster on hydropower planning. Johnson, J.F. 
of Engineers, Washington, DC). 1981. "NTIS, oC PC aos MF 


AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Some of the obstacles to moving out quickly in hydropower 
planning, what the Corps of Engineers is doing to accelerate hy- 
dropower studies at a limited number of existing projects and some 
early results of this effort are discussed. It is concluded that sub- 
stantial delays in planning will continue unless the entire process is 
streamlined, from study inception through to project construction. 
In particular, delays resulting from the lengthy authorization/ap- 
propriation process should be addressed. For even though substan- 
tial time may be saved in hydropower planning, it is often neces- 
sary to stand by as these projects join others in the Washington 
backlog. 


$3556 (CONF-8106137—Vol.1, pp 226-233) Power 
system modeling for evaluating hydroelectric power benefits. 
Roluti, M.J. (Bureau of Reclamation, Denver, CO). 1981. 
NTIS, PC A99/MF A011. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The evolution at the Bureau of Reclamation of power 
system models which can provide an accurate assessment of the 
economic value of hydroelectric projects is discussed. Information 
is presented on the types of power system models; assessment of 
such models; and the implementation of a power system model. It is 
concluded that power system planning models such as production 
cost and generation expansion planning models are gaining wide ac- 
ceptance. The prediction of system impacts with the addition of hy- 
droelectric power projects is an integral part of the planning proc- 
ess and becomes increasingly complex with the new types of proj- 
ects the Bureau is undertaking. Power system models will provide a 
very useful addition to the tools available to power planners. With 
the implementation and use of a power system model, reclamation 
will no longer need to make arbitrary decision in defining: the most 
likely thermal alternative; the level of dependable capacity; the 
value of nondependable capacity; the added value of hydroelectric 
generation due to its operating flexibility; and the effects of uncer- 
tainty such as load forecasts and real fuel cost escalation. (LCL) 


33557 (CONF-8106137—Vol.1, pp 291-292) Overview of 
oy programs, Furse, J.J. Jr. 1981. NTIS, PC A99/MF 


From WATERPOWER 1981 conference; Washington, DC, 
USA vd Jun 1981). 

The Department of Energy's involvement in hydropower is 
in two general areas, power marketing and small hydropower de- 
velopment. Power marketing activities are carried out through five 
power marketing administrations, located in the West, Southwest 
and South, and by an Office of Power Marketing Coordination at 
DOE headquarters. The five power administrations are: Alaska, 
Bonneville, Southeastern, Southwestern, and Western. Small hydro 
activities have been carried out at headquarters by the Division of 
Hydroelectric Resource Development and in the field by the 10 re- 
gional offices, the Idaho Operations Office (ID), and Idaho Nation- 
al Engineering Laboratory (INEL). The goal of the DOE small hy- 
dropower program has been to reestablish a vigorous small hydro- 
power industry in the United States. The strategy has been that the 
federal government would step in to help reawaken interest in this 
resource and then step out, leaving development to non-federal sec- 
tors. Specific program objectives have been pursued to: assess the 
resource potential; develop cost-reduction techniques for small 
hydro technology; demonstrate immediate commercial feasibility; 
reduce front-end financial risks for developers; and reduce regula- 
tory and environmental barriers at the federal and state levels. The 
history of this program is summarized. 


33558 (CONF-8106137—Vol.1, pp 352-367) Economic 
evaluation of expansion of the existing hydroelectric project 
in an interconnected electric system. Wang, L.L. (Harza En- 
i ing Co., Chicago, IL); Rauscher, J.; Sulkowski, D. 
981. S, PC A99/MF AO1. 
From WATERPOWER 1981 conference; Washington, DC. 
USA (22 Jun 1981). 
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The existing Safe Harbor Hydroelectric Project, located on 
the Lower Susquehanna River in Lancaster County, Pennsylvania, 
has been in operation since 1931. The project which contains seven 
main units and two service units has a total installed capacity of 230 
MW, and produces, on the average, 931 MkWh/y. The project was 
originally constructed with provisions for future expansion by in- 
cluding five additional generating unit bays next to the power- 
house. Over the years, studies have been conducted to determine if 
and when an expansion of the project could be economically justi- 
fied. The latest of these studies, conducted by Harza Engineering 
Company of Chicago, was triggered by the abrupt increase of fuel 
costs in recent years, especially that of oil used heavily by peaking- 
type capacity. The study gave primary consideration to the expan- 
sion of Safe Harbor by the addition of two, three, four, or five new 
units. Results indicated that a 5-unit expansion adding 187.5 MW of 
capacity (increasing the total installation at Safe Harbor to 417.5 
MW) and an annual increase of 156.4 million kWh in energy pro- 
duction, to be economically the most attractive. Other plans to in- 
crease the capacity and energy production at the Safe Harbor Pro- 
ject were also studied. These were raising the forebay elevation, 
adding reversible pumping-generating units, and replacing the exist- 
ing turbines with more efficient units. Studies showed that none of 
the other expansion plans were economically attractive. The eco- 
nomic analysis that led to the recommendation for 5-unit expansion 
at the Safe Harbor Project is described. 


33559 (CONF-8106137—Vol.1, pp 404-410) Brief de- 
scription of the business portions of H.R. 3849. O'Rourke, 
T.L. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC. 
USA (22 Jun 1981). 

The provisions of the congressional legislation, H.R. 3849, 
called the Accelerated Cost Recovery program which is intended 
to stimulate business to make major investments in new plants and 
equipment and the impact of this bill on the financing of hydroelec- 
tric power projects are discussed. (LCL) 


33560 (CONF-8106137—Vol.1, pp 416-428) Federal tax 
incentives for qualified hydro electric generating property. 
Ritter, H.D.; Smith, J.H. (Ernst & Whinney, Washington, 
DC). 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Congress has enacted special energy legislation for encour- 
aging the development of alternative energy sources, including hy- 
droelectric power development. The Crude Oil Windfall Profit Tax 
Bill of 1980 (Pub. L. 96-223(HR 3919) Sec. 22(e)(1)) added Sec. 
48(1)(13) to the Internal Revenue Code of 1954 as amended (the 
Code) to provide an 11% nonrefundable energy credit for property 
used in the generation of electricity by hydro-electric power if the 
generating equipment has an installed capacity of 25 megawatts or 
less. The financial impacts of this legislation are discussed. It is con- 
cluded that the proper integration of tax planning which takes into 
account depreciation, investment and energy credits for hydro-elec- 
tric generating facilities should permit a significant easing of the fi- 
nancial requirements for the operation and establishment of such fa- 
cility. In addition, the importance of properly structuring the own- 
ership and the related transactions regarding qualified hydro-elec- 
tric generating property should not be overlooked. 


33561 (CONF-8106137—Vol.1, pp 528-534) Process of 
evaluating economic/demographic and social effects in hydro- 
electric development planning. Phillips, T. (Bureau of Recla- 
mation, Denver, CO). 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Three aspects of the process that the Bureau of Reclamation 
has developed to evaluate the local economic, demographic, and 
social effects of a hydroelectric plan under investigation are dis- 
cussed. An overview of certain basic principles and standards upon 
which these evaluations are based, and the general planning process 
through which various plans are evaluated, set the stage for a dis- 
cussion of some of the specific evaluation tools. Finally, the necessi- 
ty for the analysis to be interdisciplinary is illustrated with several 
examples of assumptions that are transferrable from one analysis to 
another. 
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$3562 (CONF-8106137—Vol.1, pp 536-549) Economic 
and financial analysis of hydropower. Barbour, E. (Bureau of 
Reclamation, Denver, CO). 1981. NTIS, PC A99/MF AOl. 
From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). : , 
Economic and financial analyses mean different things to dif- 
ferent entities. From the federal development agency perspective, 
economic analysis has to do with justification by comparing bene- 
fits and costs from the federal viewpoint often expressed as b/c 
ratios. Multipurpose development with hydropower as an important 
adjunct, has been a long-time objective. In large basin areas of the 
west hydropower revenues provide financial assistance to irrigation 
development as a part of congressionally established basin accounts. 
Federal financial or repayment analyses concentrate on recovering 
certain congressionally specified costs and terms, which establishes 
the federal/non-federal cost-sharing picture. Since a large propor- 
tion of the logical next hydropower additions involve existing fed- 
eral structures, the treatment of already expended (sunk) costs can 
influence both the economic and financial analysis of the federal 
agencies, as well as financial studies of the various non-federal enti- 
ties having interests in developing hydropower. Financial studies by 
the various non-federal entities concentrate on comparisons of out- 
of-pocket costs compared to potential revenues. Those costs are in- 
fluenced heavily by interest rates, tax assessments, and tax credits, 
among other things. The developing entity influences who finally 
receives the hydroelectric output and the extent to which savings, 
if any, over thermal alternative costs are passed on to power users. 
With the exception of some confusion on whether a thermal plant 
analyzed using federal NED economic criteria properly reflects 
real market conditions, improvements in hydropower benefit evalu- 
ations are being made by emphasizing computerized systems model- 
ing and recognizing projected real escalation in fossil fuel prices. 


33563 (CONF-8106137—Vol.1, pp 561-569) Techniques 
in the economic evaluation of hydroelectric power plants. 
Campbell, D.C. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA @. Jun 1981). 


i economic evaluation of alternative plans for generating 
electricity is an uncertain science despite the planning resources ex- 
pended on thousands of studies and the experience gained from 
them. The US Water Resources Council (WRC) recently formal- 
ized the basic evaluation procedures developed by the US Army 
Corps of Engineers and the Bureau of Reclamation over the past 
fifty years. It is believed that further improvements can be made in 
our evaluation techniques and procedures and some of these are 
discussed with emphasis on benefit estimation of hydroelectric 
plants which, generally, presents more of a problem than the esti- 
mation of costs. 


33564 (CONF-8106137—Vol.1, pp 596-610) Comparison 
of preliminary and comprehensive hydropower feasibility esti- 
mates. Gulliver, J.S.; Garver, R.J. (Univ. of Minnesota, 
Minneapolis). 1981. NTIS, PC A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

There is an accelerating interest in hydropower develop- 
ment. As interest has grown, the field of study has expanded to in- 
clude smaller and smaller sites. In Minnesota, for example, requests 
have been made to estimate the feasibility of hydropower develop- 
ment for 100 kW capacity sites with heads as low as 10 ft. For such 
a small site, as well as for any site with less than 1 MW potential 
capacity, minimal expenditure (= $1000) is all that can be justified 
in the preliminary feasibility stage. An economical preliminary feas- 
ibility assessment method is essential for small-scale hydropower, 
particularly for sites below 1 MW capacity. Adaptation of literature 
information to develop a relatively fast and inexpensive procedure 
of preliminary feasibility assessment is reviewed. 


33565 (CONF-8106137—Vol.1, pp 668-681) Selection of 
installed capacity. Hokenson, R.A.; Cunningham, C.H. (In- 
ternational Engineering Company, Inc., Darien, CT). 1981. 
NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A method for optimizing the installed capacity at small-scale 
hydropower plants is recommended which involves defining a 
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range of equipment sizes for more careful analysis. The lower end 
of the range would be that installed capacity at which the maxi- 
mum internal rate of return (IRR) or benefit cost ratio (BCR) 
occurs. The maximum installed capacity to be considered would be 
that installed capacity which will result in the delta benefit-delta 
cost (DBDC) ratio equal to one for the appropriate values of pro- 
ject life, discount rate, value of energy, and escalation. In practice, 
it is recommended that the minimum cost energy ratio rather than 
the IRR or BCR be used to define the lower end of the range of 
installed capacity as it gives the same result, but doesn’t require the 
discounted cash flow calculation. Further, it is recommended that 
the net present worth (NPW) used to define the upper end of the 
range of installed capacities, since the DBDC ratio is difficult to 
calculate as it is extremely sensitive to the increment of installed ca- 
pacity used in the calculation. The maximum NPW worth occurs at 
the same installed capacity as DBDC equal to one for given values 
of project life, discount rate, value of energy, and escalation. The 
final step in the optimization process would be to evaluate the limit- 
ed range of installed capacities being considered from an economic 
point of view using either the IRR or BCR method and to develop 
cash flow projections using a range of interest rates which are ap- 
propriate for the financing entity. The installed capacity would 
then be selected on the basis of the maximum installed capacity 
which would meet both the economic and financial criteria of the 
project sponsor. 


33566 (CONF-8106137—Vol.2, pp 934-946) SHYFEA: 
Small Hydroelectric Financial/Economic Analysis package. 
Klotz, L.H. (Univ. of New Hampshire, Durham, NH); 
Comer, M.E. 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The development and use of the SHYFEA computer code 
for determining if a small-scale hydro plant at a particular site will 
be economically feasible for both public and private sectors are de- 
scribed. SHYFEA consists of 4 sequential modules devoted to de- 
preciation schedule, facility cash flow, investor cash flow, and eco- 
nomic analysis and summary. Because of its rapid computational 
ability, a complete analysis for one site, including the optimization 
option, can be performed for less than $4. (LCL) 


33567 (CONF-8106137—Vol.2, pp 947-962) Economics 
of small hydro. Brandl, D.L. (Allis-Chalmers Corp., York, 
PA). 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Evaluating the economics of small hydro requires a complex 
analysis, if in fact, the resources are to be optimized. Factors to be 
considered in making such analysis e.g., site and equipment selec- 
tion, hydraulic conditions, operating conditions and operational im- 
provements, project costs, payback, interest rates, financing, energy 
values, cash flow, and scheduling are discussed. It is concluded that 
approached on a systematic basis this economic analysis is a very 
manageable task. A good site evaluation is the starting point, but 
the equipment selection, the agreement on power rates, the con- 
tracting approach and the financing method are all interrelated and 
require an iterative process. That it is do-able is demonstrated by 
the projects currently underway. Experience has shown there is no 
substitute for a good cooperative atmosphere. The challenge is to 
avoid sub-optimizing. 


33568 (CONF-8106137—Vol.2, pp 1168-1177) Energy 
independence for the Island of Tahiti by conversion from 
— to hydro. Hoffman, P.R. 1981. NTIS, PC A99/MF 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The unique opportunity existing for the Island of Tahiti to 
become completely energy independent is discussed. Basic prob- 
lems associated with the nature of the watershed and necessary sea- 
sonal storage of energy are considered in depth. Only one minor 
environmental problem was identified. The unique problem of dam 
construction on the island without any impervious material is re- 
solved on the basis of a recent development in asphaltic concrete 
used as the impervious core. It is concluded that it appears worth- 
while to investigate the complete hydroelectric potential of Tahiti. 
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With all electric vehicles operating under ideal conditions, and at a 
very small fraction of present day costs, the economy and the envi- 
ronment would both be benefitted. The agricultural economy 
would be greatly improved by the access which would be provided 
by the project roads thru the existing dense jungle to potential agri- 
cultural areas. Although the preliminary evaluation of presently in- 
adequate data may indicate a marginal project, long range consider- 
ation will probably provide a much more favorable economic pic- 
ture, 


33569 (CONF-8106137—Vol.2, pp 1212-1219) Social 
factors in the local control of micro-hydro (less than 1 MK) 
worldwide: the pattern of success. Brownrigg, L.A. 1981. 
NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA @2 Jun 1981). 

A team of researchers collected and analyzed social factors 
for micro-hydro electrogenerating systems in developing countries 
of Asia, Africa and Latin America. Cases were taken from reports 
in the literature, from information supplied by equipment manufac- 
turers and from interviews with individuals who had made first 
hand observations in the field. The largest systems examined had 
less than 1 MW installed capacity and the smallest were in the 
micro range: .5 K turbines, even a 40 watt generator. This research 
was concerned with differentiating the social and institutional con- 
texts, social factors, and the cluster of social relations associated 
with micro-hydro technology from those associated with central 
power electrification and other isolated generating systems, particu- 
larly diesels. The social characteristics of the community of users 
were examined. The data base for micro-hydros included 75 cases 
for which comparable data concerning the patterns discussed were 
obtained and analyzed. In addition, references were collected for 
over 300 other named micro-hydro sites and general data from 
some countries where site specific information was lacking, such as 
the Peoples Republic of China. Some of the summary analyses of 
this study are presented. 


33570 (CONF-8106137—Vol.2, pp 1220-1227) Consider- 
ations for financing small hydroelectric plants in LDC's, de la 
Reza, A. 1981. NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA e Jun 1981). 

Small-scale hydroelectric technology is rapidly gaining mo- 
mentum in development schemes for developing countries yet its 
active propagation could be held back by various weakening fac- 
tors (structural and organizational) which can be summarized as fol- 
lows: lack of a structural flow of communication between potential 
rural end-users of hydroelectric energy and appropriate funding 
mechanisms (including technical support); lack of organizational ini- 
tiative at the rural population level to promote proper development 
tools and proper management of hydroelectricity and other serv- 
ices; lack of participation of the rural populations in the process of 
energy production and distribution; and financing difficulties as a 
result of weakness of financial institutions on the rural level, in- 
creasing costs of exogenous technology, increasing interest rates for 
financing, and foreign exchange difficulties in terms of quantity and 
costs. Each of these items is discussed and procedures are presented 
for preparing an adequate financial plan for small-scale hydro proj- 
ects in developing countries. (LCL) 


33571 (CONF-8106137—Vol.2, pp 1432-1448) Lake Jun- 


aluska hydropower redevelopment feasibility evaluation and 
licensing exemption. Hunt, R.T.; Heath, W.E. Jr. 1981. 
NTIS, PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Rising energy costs and federally sponsored financial incen- 
tives prompted the Lake Junaluska Assembly, a nonprofit Method- 
ist retreat center located in western North Carolina, to assess the 
feasibility of redeveloping a hydropower facility at their existing 
dam. Based on the results of a detailed feasibility study, the opti- 
mum development proved to be a three-turbine/generator arrange- 
ment with an installed capacity of 540 KW capable of supplying an 
average of 2,807,890 kWh of energy per year. The total cost of the 
development is estimated to be $1,337,946. The Assembly has ob- 
tained tax-free bonds with a 25-year maturity period at 12% annual 
interest rate for financing. In d the economic feasibility 
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of the hydro facility, it was assumed that a 10% annual inflation 
rate would occur over the projected life of the project, and since 
the facility would be capable of generating energy in excess of As- 
sembly requirements for seven months each year, rates that the 
major regional electric utility would pay to the Assembly to pur- 
chase excess power were established. It was determined that the fa- 
cility construction and operation will have neglible effects on 
plants, wildlife, and water quality, and would not involve any prop- 
erty not owned by the Assembly. The economic picture, coupled 
with the minimal environmental, economic and institutional im- 
pacts, make the project feasible and attractive for development. 


33572 (CONF-8106137—Vol.2, pp 1573-1581) Goodyear 
Lake Station financial aspects. Stapenhorst, F. (F.W.E. Sta- 
penhorst Inc., Pointe Claire, Quebec). 1981. NTIS, PC 
A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The rehabilitation of the Goodyear Lake Generating Plant in 
New York State required 30,000 man-hrs of on-site work to repair 
old structures and to install two new Ossberger crossflow turbines 
and related equipment. The financial aspects of this rehabilitation 
project, including financing through a bond issue and costs of 
attorney's fees, licenses and insurance are discussed. (LCL) 


1306 Environmental Aspects 
REFER ALSO TO CITATION(S) 33506, 33962 


33573 (CONF-8106137—Vol.1, pp 429-442) Influence of 
environmental research data on the design and construction of 
the Mt. Elbert pumped-storage powerplant. LaBounty, J.F.; 
Sartoris, J.J. (Water and Power Resources Service, Denver, 
CO). 1981. NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A research project to study the effects of pumped-storage 
operation on the Twin Lakes ecosystem in the Central Rockies of 
Colorado began in 1971. The objective was to document the effects 
of constructing and operating a pumped-storage powerplant on a 
high mountain lake. Data collected from Twin Lakes, along with 
those from other localities where similar research is being done, can 
be used to both predict impacts of pumped-storage facilities yet to 
be operated and to plan and construct future facilities so that they 
cause minimal damage to the existing environment. The objectives 
of this study are being met by investigating in detail the physical, 
chemical, and biological limnology of Twin Lakes. Each level of 
the food chain from the smallest plants and animals through the fish 
is being studied, along with the physical and chemical components 
of the ecosystem. Data will be collected for at least 3 years after 
the powerplant begins operating. These data will then be compared 
with those collected before the powerplant began operation to 
quantify precisely the effects of pumped-storage operations on the 
various components of the Twin Lakes ecosystem. The research 
plan, the geographic area investigated, and development of a math- 
ematical model for simulating environmental impacts are discussed. 


33574 (CONF-8106137—Vol.1, pp 443-452) Water re- 
leases and trout habitat: the relationship in some Sierran 
streams. Morhardt, J.E. (Ecological Analysts, Inc., Con- 
cord, CA). 1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

This paper reviews the two principal generic approaches to 
predicting trout standing stock from dam discharge information and 
points out some aspects of their development which suggest they 
should be applied cautiously if at all to stream types different from 
those on which they have been thoroughly tested. It also presents a 
recent case study on the South Fork Silver Creek in which Weight- 
ed Usable Area (WUA) continued to increase with no change in 
slope when plotted against the logarithm of discharge up to dis- 
charges over eight times the normal unregulated late summer flows. 
The method therefore was unhelpful in arriving at negotiated in- 
stream flows, and negotiations ultimately were based on experience 
in nearby streams. 
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(CONF-8106137—Vol.1, pp 453-469) Downstream 


releases: implications for hydroelectric development and natu- 


C. (international En- 
; Knapp, W. 1981. NTIS, 
From WATERPOWER 1981 conference; Washington, DC, 
USA S Jun 1981). 

A study of the interrelationships between alternate instream 
flow release policies and hydroelectric power development in New 
England was performed for the New England River Basins Com- 
mission (NERBC). The three basic objectives were to: determine 
the range and type of streamflow diversions being considered for 
hydroelectric sites in New England; assess the interrelationships be- 
tween various instream flow regimes and energy generation at rep- 
resentative sites through the use of case studies; and identify alter- 
native measures for complying with instream release requirements 
while minimizing negative impacts upon project feasibility. The 
methodology and findings of the study are presented, the ecological 
considerations are discussed, and the study methodology and results 
are evaluated. 


33576 (CONF-8106137—Vol.1, pp 472-483) Multipur- 
pose planning of small hydro projects: an opportunity assess- 
ment approach. Kauffman, J.L. 1981. NTIS, PC A99/MF 
A0l. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Despite recent legislation designed to encourage develop- 
ment of small hydro projects, a developer must still devote a con- 
siderable amount of effort proving that adverse environmental im- 
pacts will be mitigated and that a project is in compliance with a 
multitude of regulatory requirements. Experts in the environmental 
field have developed several impact matrices and other assessment 
tools which are invaluable to resource specialists and developers 
alike. These tools are designed to identify impacts directly associat- 
ed with the construction and operation of a hydro project and to 
describe how such impacts will be mitigated. However, an impact 
assessment does not provide a mechanism to resolve conflicts be- 
tween a developer and other uses of a dam or water resource, 
which may be especially intense if a proposed hydro project in- 
volves an existing structure presently used for recreation, flood 
control, or other public purpose. Such conflicts are particularly 
frustrating to a developer when the impacts of a hydro project are 
minimal and an extensive effort is still required to respond to the 
concerns of various interest groups. An assessment of opportunities 
associated with a hydro project would extend beyond an impact as- 
sessment to include identification of potential conflicts between var- 
ious interest groups and opportunities for multipurpose develop- 
ment. To maximize effectiveness, such an assessment would occur 
during the feasibility study phase of a hydro project. An opportuni- 
ty assessment approach is the subject of this paper which discusses 
the traditional hydro project planning process, the opportunity as- 
sessment approach, and, subsequently, applies this approach to sev- 
eral case studies. 


33577 (CONF-8106137—Vol.1, pp 484-491) Measures to 
protect and improve fish and wildlife resources at hydropower 
developments. Horak, G.C.; Olson, J.E. 1981. NTIS, PC 
A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA = Jun 1981). 

In the past seven years, the Corps of Engineers, General Ac- 
counting Office, and Fish and Wildlife Service have funded and 
conducted several research efforts to provide decision-makers with 
feedback on the consequences of previous decisions. These studies 
and hearings have addressed the formulation, acceptance, and im- 
plementation of fish and administrative constraints to the equal con- 
sideration of fish and wildlife in water resources developments, as 
well as means and measures to alleviate such constraints, have been 
examined. The findings of some of these studies concerning meas- 
ures associated with hydropower development are discussed. Meas- 
ures to be addressed involve: flow fluctuation control, minimum 
flows, multi-level intakes, spawning riffles, fishways, reservoir fluc- 
tuation control, nesting islands, and wildlife protection at canals. 
Specifics concerning design, implementation, cost, and effectiveness 
are presented including: the intended biological effects of the meas- 
ure on habitats and populations; the important environmental, bio- 
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logical, engineering and administrative constraints on implementing 
the measure and achieving its successful performance; the past per- 
formance of the measure toward achieving the intended levels of 
habitat and population improvement; and the range of actual or sur- 
rogate monetary costs of applying the measure. It is concluded that 
hydropower projects can encompass many beneficial measures for 
fish and wildlife if the decision-makers are informed early and ob- 
jectively of the opportunities available to them. 


33578 (CONF-8106137—Vol.1, 493-504) Instream 
flow and hydropower development: adleite aah and strategies for 
impact assessment. Sale, M.J.; Loar, J.M. (Oak Ridge Na- 
tional Lab., TN). 1981. NTIS, ’PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The contributions of the Environmental Sciences Division of 
Oak Ridge National Laboratory to the Department of Energy's 
(DOE) Small Hydropower Development Plan have been to pro- 
vide the analyses and technical assistance necessary to ensure that 
small hydroelectric technology is applied in a manner consistent 
with national environmental policy. The results of analyses of the 
instream flow issue related to hydropower development are dis- 
cussed. A summary of the problem is presented, followed by gener- 
al descriptions of the existing methods that are available for quanti- 
fying minimum flow requirements below dams. A three-tiered 
framework of Best Available Methods is identified based on an 
evaluation of more than 20 different approaches proposed to date. 
Preliminary guidance for selecting among these assessment methods 
is discussed as a function of project design and operation, the char- 
acteristics of affected instream resources and watershed type. It is 
concluded that the selection of appropriate methods should be 
guided not only by project size but also by the impact potential of 
the project and the type of instream resources affected. Although 
prediction of biological response is still a weak link in instream 
flow assessment, better methods will arise only out of the applica- 
tion and testing of existing methods. Conflicts between instream 
flow needs and other water uses can best be resolved by introduc- 
ing minimum flow analyses into the planning process as early as 
possible. 


33579 (CONF-8106137—Vol.1, a ie hag Pg oo 
of impacts: emergency action plans, AJ,; 

W.J. Jr. (Dresdner Associates, Summit, ND. 1981. SNTIS, 
PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The potentially most significant, adverse social and environ- 
mental impact that can result from a hydropower facility is the sub- 
sequent failure of the dam structure. Although the fact of failure is 
mercifully infrequent, the combination of probability and damage 
severity has resulted in increased federal involvement in dam safety. 
Perhaps more importantly, there is a generally recognized responsi- 
bility for the dam operator to provide maximum warning and pro- 
tection to persons and property downstream of the dam. The Emer- 
gency Action Plan (EAP) is one of the vehicles necessary for the 
proper discharge of the operator's responsibility. The EAP sets 
forth the procedures to assure effective response by the dam opera- 
tor and impacted community to a project emergency - an impend- 
ing or actual sudden release of water at the project caused by natu- 
ral disaster, accident or failure of the project works. The compo- 


nents of the EAP and procedures for its implementation are dis- 
cussed. 


33580 (CONF-8106137—Vol.1, pp 512-519) Determining 
the historical significance of early hy lectric stations: im- 
ey to developers. Miakisz, J.A. 1981. NTIS, PC A99/ 


From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The historical significance of US hydropower plants, many 
of which are more than 50 years old, and the potential conflict be- 
tween designating some as sites in the National Registry of Historic 


Places and plans for retrofitting or replacing old plants are dis- 
cussed. (LCL) 





4083 / ERA VOL. 7, NO. 13 


$3581 (CONF-8106137—Vol.1, 
tions on ancient Chinese en with respect to 
the Three Gorge Dam. Chen, J.K.T. (Jackson and Tull, 
Washington, DC). 1981. NTIS, PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA ee Jun _—_ 

impact of the Three Gorge Dam, which has been con- 

wnildian for several decades as a means of controlling disasterous 
periodic flooding by the Yangtze River and as a source of hydro- 
electric power for the modernization of China, is discussed in terms 
of the traditional Chinese attitude toward preserving the natural en- 
vironment and of recommendations by US experts for and against 
such dam construction. (LCL) 


520-527) Some reflec- 
beliefs 


33582 (CONF-8106137—Vol.1, 881-891) Environ- 
mental effects and regulations gov small-scale hydro- 
power facilities. Grove, C.F.; Jones, B.E. (INTASA, Inc., 
Menlo Park, CA). 1981. NTIS, PC A99/MF A01. 

From WATERPOWER 1981 conference; Washington, DC, 
USA e Jun 1981). 

The environmental effects of hydropower plants, and the ef- 
fects of legislation which exempts small-scale hydropower plants 
with minor environmental effects from the licensing requirements 
of the Federal Power Act are discussed. It is concluded that, if the 
states exercise their authority to review and regulate small hydro- 
power for possible environmental effects, environmental objectives 
would not be sacrificed by completely exempting these projects 
from FERC licensing. Such an action may have other conse- 
quences, however. A complete exemption from FERC licensi 
may simply shift the administrative burden from the federal level to 
the states, which have in the past, relied heavily on the federal li- 
censing to meet their objectives. The legal implications of a full ex- 
emption are also uncertain. For instance, the authority for inspect- 
ing dams for safety may be obscure in a few states. A complete ex- 
emption from federal licensing would not eliminate the need for 
careful review of many projects; however, this would occur at the 
state and local level where the environmental effects would be ex- 
perienced. Faced with the increased responsibility for reviewing 
projects, many states may also choose to streamline their permitting 
process for the least damaging projects and concentrate their efforts 
on the three groups of projects likely to cause the most severe envi- 
ronmental problems: that is, projects creating new impoundments, 
projects with peaking operations, and large-scale projects. Consid- 
ering increasingly severe budget constraints, this may be the best 
way to provide the most environmental protection while allowing 
development of alternative renewable sources of energy. 


33583 (CONF-8106137—Vol.2, pp 900-921) Environ- 
mental impacts of hydroelectric power generation: protection 
of instream resources. Spear, M.J. (Dept. of the Interior, 
Washington, DC). 1981. NTIS, PC A99/MF AOI. 
From WATERPOWER 1981 conference; Washington, DC, 
USA @ Jun 1981). 

Hydropower development, small or large, can have signifi- 
cant impact on this Nation’s fish and wildlife resources. Taken to 
extreme, many years of work, research, and millions of dollars 
spent on anadromous fish restoration, could be jeopardized. But we 
are now better informed, and better equipped technically, to derive 
the benefits of hydro development but not at the expense of our 
stream and river wildlife resources. Legislation and activities with 
the US Department of Interior aimed at promoting hydropower 
while preserving these wildlife resources are discussed. The chal- 
lenge is to achieve both goals for the collective good of our Nation 
and its people. It is concluded that the question is not whether we 
can satisfy both needs, but rather whether we are wise enough and 
responsible enough to do so. 


Estimating the costs in lost power of alternative 
Snake-Columbia basin management policies. Hanson, R.J.; 
Millham, C.B. (Sandia Natl Lab, Albuquerque, NM, pony 
Water Resources Research; 17: No. 5, 295-1303(Oct 1981 

The paper describes a 51 dam, 56 time period long-range 
simulation model of the hydropower system in the Snake-Columbia 
basin, including projects on those two rivers and on major tribu- 
taries thereof. The model is applied to study a series of alternative 
basin management scenarios, and the consequences in lost power of 
these scenarios are evaluated economically. 6 refs. 
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REFER ALSO TO CITATION(S) 33540 


33585 (CONF-8106137—Vol.2, pp 1262-1276) World's 
first commercial lift translator hydroengine installed at Rich- 


vale, California. ee ge D.J.; Damstrom, EK 1981. 
NTIS, PC A99/MF A' 

From a een 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The design and operating principles of the Schneider Hy- 
droengine are described. The Schneider engine consists of an en- 
trance area with fixed guide vanes which deflect horizontally flow- 
ing water downward to hit movable hydrofoils, causing vertical 
translation of these foils which are belted or tracked to an upper 
and lower shaft. Fixed vanes between the downward and upward 
moving foils impart an upward thrust on the upward moving foils 
as the water leaves the engine. Energy output from the engine is 
taken from the rotary motion of the upper shaft. This device is per- 
ceived to be particularly suitable for low-head hydropower genera- 
tion, and a prototype was recently installed in an irrigation canal in 
Sacaramento, California. Performance testing is to begin in the 
summer of 1982. The experience in development of the first com- 
mercial unit has been invaluable. It has allowed the developers the 
opportunity to explore the mechanical design of the area of ma- 
chine development that is most troublesome; namely, the power 
train between the output of the translating foils and the rotating 
shaft. The designs developed are now becoming sufficiently refined 
to permit commercialization of the Schneider Engines. Machines 
for sites up to 17 ft of head, and for higher heads linked in series, 
are now being offered for sale. (LCL) 


33586 (CONF-8106137—Vol.2, pp 1277-1290) Economic 
and technical comparison of multi-unit fixed blade turbines 
versus single-unit variable blade turbines for small scale, low 
head installations. Bouyneau, M. (Hydro Energy Systems 
Inc., New York, NY). 1981. NTIS, PC A99/MF A0O1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The design, operation, performance and economics of multi- 
unit fixed blade turbines for small-scale hydropower plants are 
compared with single-unit variable blade turbines. It is concluded 
that the concept of multiple fixed blade units, although not applica- 
ble to all installations, certainly has sufficient potential operating 
and economic advantages to warrant serious consideration on all 
small scale projects. 


33587 (CONF-8106137—Vol.2, pp 1350-1363) Standard 
equipment specification preparation. Fischer, J.H. 1981. 
NTIS, PC A99/MF AOl1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Detailed equipment design specifications tailored to the 
needs of individual small hydro projects can be costly in terms of 
design time and money. The use of performance and quality assur- 
ance specifications in place of design specifications for standard 
equipment is recommended, and methods for assuring that the 
specifications are met by the equipment, e.g., turbines, delivered are 
discussed. (LCL) 


33588 (CONF-8106137—Vol.2, pp 1552-1562) Rock 
Island Power Station on the Columbia River: an outstanding 
application of the bulb type unit. Casacci, S.; Megnint, L.; 
Renau, G.; Lehuen, C.;. 1981. NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The design, operation and performance of bulb-type turbines 
and their advantages as compared with Kaplan, tubular, and gener- 
ator-rimmed turbines are discussed, and the selection and perform- 
ance of the bulb units for the Rock Island Power station on the Co- 
lumbia River are described. The Rock Island units have been in 
service since 1978 and have the world performance records for 
both unit output and total installed power. (LCL) 
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REFER ALSO TO CITATION(S) 32935 


33589 (DOE/TIC—11302) Solar commercialization: di- 
rectory of key foreign personnel. (Argonne National Lab., IL 
(USA)). Nov 1980. Contract W-31-109-ENG-38, 234p. 
NTIS, PC Al1/MF A01. Order Number DE82007622. 


Personnel listed include: in-country manufacturing; installa- 
tions and maintenance; agents/industry representatives; non-profit 
associations; financial institutions; research and development cen- 
ters; key government offices; and diplomatic representation. The 
scope of the technologies represented includes solar thermal, photo- 
voltaics, wind, biomass, low-head hydro, and OTEC. Entries are 
listed by country and by activity. (LEW) 


33590 (EUR—6902-EN) The evaluation of the Communi- 
ties’ energy conservation and solar energy R and D subpro- 
grammes. Research evaluation rept No. 1. Farinelli, U.; 
Gelus, M.; Muus, L.T.; Roersch, A.; Stocker, H.J. (Com- 
mission of the Euro Communities, Luxembourg). 1980. 
93p. NTIS PC E05/MF E05. 

The Energy Research Evaluation Team (ERET) presents its 
terms of reference, the procedures followed, and evaluation guide- 
lines. The Community's energy R and D program, procedures for 
its implementation and supervision as well as problems involved in 
defining criteria are outlined. The two sub-programs reported upon 
in detail are energy conservation and solar energy. The scientific 
and technical quality of research and effectiveness of management 
are assessed in the light of progress made, Community sectoral poli- 
cies, and socio-economic developments in the Community. Areas of 
possible improvements in management and implementation are iden- 
tified, and recommendations are made for future research in both 
sub-programs. 


33591 (PB—81-197014) Planning local solar projects 
(Design Alternatives, Inc., Washington, DC (USA)). 1981. 
66p. NTIS, PC A04/MF AO1. 

The purpose of this guidebook is simply to serve as a guide 
in the development, implementation, and evaluation of a local solar 
project. 


33592 (PB—82-121997) Decade of the sun: program plan 
for the maximum implementation of solar energy through 
1990. Final report. (California Energy Resources Conserva- 
tion and Development Commission, —_— (USA)). 
Jan 1981. 218p. NTIS, PC A10/MF A0O1 

This report presents ‘a plan for the maximum feasible solar 
implementation in California by 1990’. Through a legislative man- 
date, the California Energy Commission has identified the techni- 
cally feasible solar potential in the state, the policy options to ap- 
proach the potential, and a reasonable estimate of solar use. This 
report only includes mature and direct solar technologies, both 
active and passive, that are commercially available and cost-effec- 
tive when compared to the marginal cost of new, nonrenewable 
energy supplies. Decade of the Sun includes an assessment of the 
status and potential of solar technologies in the residential, commer- 
cial, industrial and agricultural sectors, and makes policy recom- 
mendations to the legislature. 


33593 (PB—82-139288) Solar energy: a history of the 
RANN energy program. (Research Triangle Inst., Research 
Triangle — NC (USA)). Sep 1980. 146p. NTIS, PC 
A07/MF A\ 

The aiid of solar energy research under the Re- 
search Applied to National Needs (RANN) program of the Nation- 
al Science Foundation (NSF) is described. The information is de- 
rived from three primary sources: (1) NSF/RANN planning and 
administrative documentation, including that provided for congres- 
sional hearings, interagency studies, and special program reports; 
(2) reports on NSF/RANN projects; and (3) proceedings and re- 
ports from NSF/RANN workshops and conferences. The period 
from the program’s inception in 1971 through 1980 is covered. 
Topics discussed include solar schools; solar heating and cooling of 
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buildings; photovoltaic energy conversion; solar thermal energy; 
wind energy; bioconversion; and ocean thermal energy conversion. 
NSF awards for the various projects, citing the institution, principal 
investigator, title, grant number, award amount and duration are 
provided in the appendices. 


33504 (PB—82-857434) Solar energy bibliographies. 
June, 1976-December, 1981 (Citations from the Energy Data 
mation Service, Springfield, VA (USA). Deo 1981. 108p 
mation ice, > : ; " 
NTIS PC NOUME N Nol. . 

This bibliography covers bibliographies of various sources 
and aspects of solar energy information which have been compiled 
by government, educational, and private organizations. Some of the 
bibliographies consider comparative materials evaluations. (This up- 
dated bibliography contains 109 citations, 22 of which are new en- 
tries to the previous edition.) 


1401 Resources And Availability 
REFER ALSO TO CITATION(S) 33691, 33740 


33595 (INIS-mf—6851, pp v) Study on mapping ye 4 
tion of solar radiation pordal 2 in Indonesia, Malik, F. (Ban- 
dung Inst. of Tech. (Indonesia). Physics Dept.); Kurisman 
(Lembaga Ilmu Pengetahuan Indonesia, Bandung (Indone- 
sia). YeEe Fisika Nasional). 1980. (In Indonesian). Dep. 
NTIS (US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

Preliminary study on preparation of radioactivity diagrams 
in Indonesia is carried out, containing estimation and extrapolation 
method using regression equation. Data of solar radiation in twenty 
stations in Java are presented. 


33596 (INIS-mf—6854, pp v) Use of 2N3055 transistor 
as photosensor in solarymeter. Bintoro; Sastroamidjojo, 
M.S.A. 1981. (In Indonesian). Dep. NTIS (US Sales Only). 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

The characteristics of 2N3055 type transistor used for solary- 
meters sensor. It can be seen that transistor sensor has more re- 
sponse time. The response against arrival solar intensity is linear. It 
can be used for solarymeter sensor after calibrated with pyrano- 
meter reference, but not so sensitive for 500 nanometer wavelength. 
It can be concluded that 2N3055 transistor made by Motorola is 
better than the one made by R.C.A. because the 2N3055 transistor 
is more wide and more accurate than the R.C.A. transistor. 


33597 (NASA-CASE-NPO—15398-1) Method and appa- 
ratus for precision control of radiometer. Estey, R.S. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Apr 1981. 14p. 
NTIS, PC A02/MF AO1. 

A radiometer controller of a solar radiation detector is de- 
scribed. The system includes a calibration method and apparatus 
comprised of mounting all temperature sensitive elements of the 
controller in thermostatically controlled ovens during calibration 
and measurements, using a selected temperature that is above any 
which might be reached in the field. The instrument is calibrated in 
situ by adjusting heater power to the receptor cavity in the radiom- 
eter detector to a predetermined full scale level as displayed by a 
meter. Then with the heater de-energized and the receptor cavity 
covered, the voltage output, is set to zero as displayed by the 
meter. Next the preset power is applied to the heater and the 
output of the radiant measurement channel is applied to the panel 
meter. With this preset heater power producing the proper heat, 
the gain of the measurement channel is adjusted to bring the meter 
display to full scale. 
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REFER ALSO TO CITATION(S) 33172, 33442, 33445, 33455, 33457, 33462, 
33651, 34315, 34745, 34747 


(AD-A—100831/7) Methods for determining non- 
siendlieutelile forest biomass yields for use as fuel. Final 
report. Forget, S.C. (Army Facilities Engineering Support 
Agency, Fort Belvoir, VA (USA). aaa Support 

Div.). 19 Jul 1980. 12p. NTIS, PC A02/MF A 
This report is intended to provide the Be ‘with a brief 
overview of state-of-the-art methods for determining nonmerchan- 
table forest biomass yields, with emphasis on the Southeastern 
United States. Detailed information/methodologies for specific 
needs may be found in the references. 


33599 (AD-A—101033/9) Hardened sclar array high 
temperature adhesive. Final report, April 1980-January 1981, 
Beard, C.; Sherwood, C.; Basiulis, D.; Magallanes, P.; 
Wolff, G. ‘(Hughes Aircraft Co., Los Angeles, CA (USA)). 
Apr 1981. 50p. NTIS, PC A03/MF AOl. 

Ultrahigh molecular weight m-carborane-siloxane polymers 
exhibit good stability at high temperature in vacuum. This thermal 
stability coupled with desirable viscoelastic properties make these 
materials attractive as thermoplastic adhesives for solar cell attach- 
ment to solar panel substrates, especially for hardened systems. Un- 
fortunately, development of a reproducible chemical synthesis for 
these polymers has eluded all efforts in recent years. In this current 
effort to reproducibly prepare these ultrahigh molecular weight 
elastomers, major progress has been made. This progress has result- 
ed from careful and orderly experimentation involving the main 
elements of the problem, namely: (a) purification of reactants and 
solvents, (b) preparation, workup, and characterization of _mon- 
omers, (c) preparation and workup of prepolymers, (d) develop- 
ment of a trace level, silanol end group analysis for estimating pre- 
polymer advanceability, and (e) prepolymer advancement to the 
final polymer. Significant additional progress in the prepolymer 
preparation and advancement steps is still required for definition of 
a reproducible process for preparing the ultrahigh molecular 
weight material. Pending achievement of such progress, adhesive 
formulation efforts are limited. 


33600 (AD-A—106005/2) Silicon sclar cell optimization. 
Final report 15 Aug 78-15 Feb 81. Scheinine, A.L.; Wohlge- 
muth, J.H.; Sparks, E. (Solarex Corp., Rockville, MD 
(USA)). Jun 1981. 99p. NTIS, PC A05/MF AO1. 

This research program has resulted in improvements in verti- 
cal junction solar cell techniques leading to higher efficiencies and 
improved handleability. Vertical junction solar cells have now been 
fabricated with AMO conversion efficiency greater than 15% (25 
C). A variety of cells have been fabricated including different 
groove depths, substrate thicknesses and bulk resistivities. Cell per- 
formance has been measured both before and after irradiation. 
Theoretical analyses has been performed to generate computer 
models of I-V curves for various cell geometries. 


33601 (CNEN-RT/ING—80-29) Analysis of the efficien- 
cy of thermophotovoltaic converters. Coiante, D. (Comitato 
Nazionale per l'Energia Nucleare, Casaccia (Italy). Diparti- 
mento Ricerca Tecnologica di Base e Avanzata). Dec 1980. 
24p. (In Italian). Dep. 

Portions of document are illegible. 

The role of the energy losses caused by back-contact cell ab- 
sorption in a simple thermophotovoltaic device is investigated. The 
analysis results confirmed the primary importance of the optical 
characteristics, related to semiconductor-back-contact interface, in 
achieving efficiency limit for such a thermophotovoltaic system. Fi- 
nally, it is shown as back-contact reflectance variations produce 
amplified effects in system efficiency. 
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—— (CONF-811221—1) Small-scale ethanol production 

ity design and performance. Pile, R.S.; Badger, P.C.; 
ora R.G. (Tennessee Valley Authority, Muscle Shoals, 
AL (USA)). 1981. Contract AI01-80CS80010. 15p. NTIS, 
PC A02/MF AO1. Order Number DE82006100. 

From American Society of Agricultural Engineers meeting; 
Chicago, IL, USA (15 Dec 1981). 

The small-scale fuel alcohol facility has operated satisfactori- 
ly for the evaluations included in this report except for the product 
flow rate and the boiler performance. However, design product 
flow rates have been sustained using a different stripping column 
packing. Total energy used in the production process was 214 MJ 
per L of 190-proof ethanol (53,700 Btu's per gal) of which 53 MJ 
per L (13,200 Btu's per gal) was electrical energy. In general, the 
economics of the system appear to be favorable when operated at 
capacity on an annual basis. Facility construction and operation are 
relatively simple, and off-the-shelf or easily available components 
may be used. With further testing and verification trials, the final 
design should be well suited for use on farms or by cooperatives 
interested in small-scale fuel alcohol production. There will be fur- 
ther evaluations of other stripping column packings with corn. 
Also, the facility will be modified to process nongrain feedstocks 
into ethanol. Technical and economic considerations of these feed- 
stocks will be assessed. 


33603 (CONF-811224—1) Application of laser annealing 
and laser-induced diffusion to photovoltaic conversion. 
Young, R.T.; van der Leeden, G.A.; Wood, R.F. (Oak 
Ridge National Lab., TN (USA)). 10 Dec 1981. Contract 
W-7405-ENG-26. 2lp. NTIS, PC A02/MF AOl. Order 
Number DE82006792. 

From SERI polycrystalline silicon solar cells topical review 
on high efficiency; Washington, DC, USA (10 Dec 1981). 

High efficiency silicon solar cells can be fabricated by ion 
implantation followed by pulsed laser annealing. The proper choice 
of implantation parameters (energy and dose), laser energy density, 
substrate temperature, etc., and the improvement of the minority 
carrier diffusion length of the starting material are important factors 
in obtaining high efficiency cells. Recently, it has been shown that 
substrate heating during pulsed laser annealing can improve the 
electrical properties of the emitter regions of solar cells. It has also 
been found that the open circuit voltage and the fill factor of ion- 
implanted, laser-annealed cells can be improved by increasing the 
emitter dopant concentration, whereas the short circuit current re- 
mains fairly constant; these results are in only qualitative agreement 
with theoretical predictions. By using ion implantation followed by 
laser annealing to form p-n junctions, laser damage gettering to en- 
hance the minority carrier diffusion length, and laser-induced diffu- 
sion for incorporating back surface fields, single crystal Si solar 
cells with efficiencies of over 16% AMI have been obtained. Simi- 
lar methods are now being applied in the fabrication of polycrystal- 
line cells from Wacker and small-grained (50 ym) thin-film materi- 
al. The rationale for these studies and the results obtained to date 
will be discussed. 


33604 (CONF-820127—4) Energy from biomass and 
wastes: 1981 update. Klass, D.L. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). 1982. 59p. Inst. of Gas Technol- 
ogy, 3424 South State Street, IIT Center, Chicago, IL 
60616. 

From 6. annual conference on energy from biomass wastes; 
Lake Buena Vista, FL, USA (25 Jan 1982). 

Portions of document are illegible. 

Significant reductions in funding, which will have adverse 
effects on future development and commercial use, are occurring 
for federal programs on energy from biomass and wastes. However, 
the contribution of these renewable resources to primary energy 
consumption has increased to 3.2% of US needs, or about 1.2 mil- 
lion BOE/d. Many research projects are in progress across the 
country on biomass production, procurement, and conversion to 
fuels and energy. This effort is beginning to stimulate commercial- 
ization through new and improved technology, particularly in the 
areas of biological and thermochemical gasification. Waste combus- 
tion for steam and electric power production is also growing. Alco- 
hol motor fuels in the United States are at a critical point, and it is 
difficult to predict the direction that will be taken. But new techni- 
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cal developments on the horizon, including fermentation ethanol 
from low-cost cellulosics and ethanol from synthesis gas, will un- 
doubtedly influence the outcome. The highlights of on-going work 
or work completed for 1981 are summarized. 


$3605 (DOE/ET/11017—T3) Marine biomass energy 
project. Leone, J.E. (General Electric Co., Philadelphia, PA 
(USA). Re-Entry and Environmental Systems Div.). 11 Oct 
1979. Contract AC03-78ET11017. 3lp. NTIS, PC A03/MF 
A0l. Order Number DE82005794. 

California giant kelp (Macrocystis pyrifera) is the species 
under current study as the producer of the biomass and, to this end, 
an open ocean test farm has been successfully deployed off the 
coast of southern California for the purpose of cultivating kelp on 
an artificial substrate. Nutrients are continually supplied to the kelp 
plants by means of a 1500-foot, vertical, polyethylene pipe an- 
chored to the test farm structure. Here, the key research areas and 
in particular, the ocean's aspects of the program are reviewed. The 
uniqueness of the Energy from Marine Biomass Program is espe- 
cially typified in its ocean engineering challenges, not the least of 
which was the deep water upwelling system. The application of the 
unique cost effective upwelling solution developed to satisfy kelp 
fertilization is synergistic with other ocean energy programs, and 
the details of fabrication, instrumentation, deployment and operat- 
ing history are discussed here. Operational data of the test farm 
since its initial deployment are presented herein, and recent favora- 
ble developments centering on the natural recruitment of an abun- 
dance of juvenile kelp plants on the artificial structure of the open 
ocean test farm are discussed. 


33606 (DOE/ET/23135—T1) Evaluation of the Natick 
enzymatic hydrolysis process for use in the production of eth- 
anol from municipal solid waste or from wood. Final report. 
Jones, J.L.; Fong, W.S.; Chatterjee, A.K. (SRI Internation- 
al, Menlo Park, CA (USA)). Oct 1979. Contract AC03- 
79ET23135. 88p. NTIS, PC AO5/MF A0O1l. Order Number 
DE82005495. 

Economic evaluation of a conceptual, large-scale, commer- 
cial ethanol production facility using the enzymatic hydrolysis tech- 
nology are presented. Designs and cost estimates for the mechani- 
cal processing and the ethanol fermentation and recovery are in- 
cluded. Production of ethanol from both wood and solid wastes is 
covered. (MHR) 


33607 (DOE/JPL—1012-58) Proceedings of the 18th 
project integration meeting. Progress report 18 for the period 
February to July 1981. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 1981. Contract AI01-76ET20356. 576p. (JPL- 
PUB—81-94; CONF-810781—). NTIS, PC A25/MF AO1. 
Order Number DE82005813. 

From 18. project integration meeting; Pasadena, CA, USA 
(15 Jul 1981). 

The progress report and the proceedings of the project inte- 
gration meeting were abstracted separately. (LEW) 


33608 (DOE/JPL—1012-63) Vacuum lamination of pho- 
tovoltaic modules. Burger, D.R. (Jet Propulsion Lab., Pasa- 
dena, CA (USA)). 15 Jan 1982. Contract AI01-76ET20356. 
20p. NTIS, PC A02/MF A0O1. Order Number DE82010300. 

Vacuum lamination of terrestrial photovoltaic modules is a 
new high-volume process requiring new equipment and newly de- 
veloped materials. Equipment development, materials research, and 
some research in related fields and testing methods are discussed. 


33609 (DOE/JPL—1012-67, pp 1-40) Progress report. 
1982. NTIS, PC A17/MF AO1. 

From 19. project integration meeting; Pasadena, CA, USA 
(11 Nov 1981). 

Reports are presented on project analysis and integration; 
technology research in silicon material, large-area silicon sheet and 
environmental isolation (encapsulation); cell and module formation; 
engineering sciences, and module performance and failure analysis. 


33610 (DOE/JPL—1012-67, pp 43-384) Flat-plate solar 
array project plans for 1982. Callaghan, W.T. (Jet Propul- 
sion Lab., Pasadena, CA). 1981. NTIS, PC A17/MF AOI. 
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From 19. project integration meeting; Pasadena, CA, USA 
(11 Nov 1981). 

Included in the proceedings are presentations on technology 
research on silicon material, large-area silicon sheet, and environ- 
mental isolation (encapsulation) research; cell and module formation 
research; engineering sciences; module performance and failure 
analysis; and the analysis and integration area. Accomplishments in 
each task or area are briefly summarized, and visual presentations 
are reproduced which outline and illustrate each project within 
each area. (LEW) 


33611 (DOE/JPL/954356—80/15) —_Silicon-on-ceramic 
process: silicon sheet growth and device development for the 
large-area silicon sheet task of the low-cost solar array pro- 
ject. Final report, 21 October 1975-31 December 1980. 
Grung, B.L.; Heaps, J.D.; Schmit, F.M.; Schuldt, S.B.; 
Zook, J.D. (Honeywell Corporate Material Sciences Center, 
Bloomington, MN (USA)). 3 Mar 1981. Contract NAS-7- 
100-954356. 239p. NTIS, PC All/MF A0O1. Order Number 
DE82004716. 

With the silicon-on-ceramic (SOC) approach, a low-cost ce- 
ramic substrate is coated with large-grain polycrystalline silicon by 
unidirectional solidification of molten silicon. Dip coating and Sili- 
con Coating by an Inverted Meniscus (SCIM-coating) are consid- 
ered. The purpose and function of four coating facilities are given 
along with detailed descriptions. The selection of mullite as the ce- 
ramic substrate material is reported, and its structure and properties 
are described as well as its characteristics when acid-leached. Ef- 
forts aimed at carbon coating the substrates are reported. Various 
phases of analytical and experimental growth studies using both dip 
coating and SCIM coating are summarized, along with numerous 
characterization studies. Special fabrication procedures for SOC 
solar cells are summarized. The cost analysis for SOC is presented, 
reflecting 1986 target technology and the technology currently ex- 
isting. Appended are an evaluation of SOC material for low-cost 
solar cells, a disussion of parasitic resistance analysis, and a discus- 
sion of an electric contact for SOC solar cells. (LEW) 


33612 (EGG-M—03781) Design of a small-scale lignocel- 
lulose plant for ethanol production. Jacoby, J.; Kirol, L.; 
Leeper, S. (EG and G Idaho, Inc., Idaho Falls (USA)). Jun 
1981. Contract AC07-761D01570. 37p. (CONF-811108—16). 
NTIS, PC A03/MF AO]. Order Number DE82005649. 

From Annual meeting of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA (8 Nov 1981). 

A pilot plant has been designed to convert straw and corn 
stover to ethanol using the autohydrolysis pretreatment process. 
The unit also uses enzymatic conversion of cellulose to glucose, 
and simultaneous fermentation of glucose to ethanol. The autohy- 
drolysis is a batch process, while saccharification and fermentation 
is a batch-fed continuous process. The plant is a modular front-end 
processor that interfaces with the Department of Energy's refer- 
ence Small Scale Fuel Alcohol Plant (SSFAP) in Idaho Falls, 
Idaho. Although intended to pilot a large commercial alcohol plant, 
the unit may hold promise for small scale production of ethanol 
from crop residues. The plant requires only minimal modification of 
the existing starch alcohol plant, which can be used for either 
starch or lignocellulose once the conversion is made. 


33613 (GPO—62-872) Energy from biomass and solid 
wastes: prospects and constraints. Rothberg, P.F. (Commit- 
tee on Science and Technology (U.S. Congress. House), 
Washington, DC Subcommittee on Energy Research, De- 
velopment and Demonstration (Fossil Fuels)). 1980. 183p. 
Avail: SOD HC. 

Presented to the Subcommittee on Natural Resources and 
Environment, Subcommittee on Science, Research and Technol- 
ogy, and Subcommittee on Energy Development and Applications 
of the Committee on Science and Technology, 96th Congress, 2nd 
Session, June 1980. 

Federal programs and policies regarding energy from bio- 
mass and solid wastes current research efforts and problems con- 
cerning the recovery of energy from these renewable resources in- 
ternational and industrial efforts in these areas and environmental 
impacts of converting biomass to useful energy products are exam- 
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ined in these proceedings of a seminar held to assist legislators in 
making decisions regarding national policy. 


33614 (GPO—68-757) Florida's renewable energy poten- 
tial. Hearing before the Subcommittee on Energy Develop- 
ment and Application of the Committee on Science and Tech- 
nology, 96th Congress, 2nd Session, No. 166, 16 May 1980. 
(Committee on Science and Technology (U. S. Congress. 
House), Washington, DC Subcommittee on Energy Re- 
search, Development and Demonstration (Fossil Fuels)). 
1980. 229p. Subcommittee on Energy Development and Ap- 
plications. 

Developments in the commercialization of biomass, solar 
energy conversion, and other renewable energy sources are consid- 
ered. The role and performance of the Southern Solar Energy 
Center are reviewed, and solar energy conversion projects sur- 
veyed. The production of fuel alcohol from biomass is discussed. 
The use of forest biomass and tree farming for biomass is consid- 
ered for cogeneration and for thermal energy production. Sources 
of waste biomass are identified. 


33615 (LBL—13659) Effects of oxygen on the microstru- 
cutre of Cu/sub 2-x/S thin films, Sands, T.D. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1981. Contract W-7405- 
ENG-48. 63p. NTIS, PC A04/MF AOl. Order Number 
DE82007617. 

Changes in the microstructure of Cu/sub 2-x/S thin films 
after heat treatment in air at 180°C were monitored by high resolu- 
tion transmission electron microscopy (TEM). Specimens were pre- 
pared by the aqueous exchange of copper and cadmium in the sur- 
face layers of pre-thinned CdS single crystals, simulating the copper 
sulfide layer in Cu/sub 2-x/S/CdS solar cells without the compli- 
cating influence of CdS grain boundaries. Results indicate that the 
oxidation of copper and the oxidation of sulfur are competing proc- 
esses which depend on the temperature range of the heat treatment. 
A kinetic model explaining this behavior is proposed, wherein the 
effects of the activation barrier opposing the hexagonal chalcocite 
to cubic digenite transformation are recognized. A sequence of su- 
perstructure images indicating a net sulfur loss in Cu/sub 2-x/S 
during heat treatment is presented in support of this model. Fur- 
thermore, observations of the Cu/sub 2-x/S microstructure reveal 
that chalcocite/djurleite interfaces are abrupt to within 20A. The 
structural relationships between these two phases are examined in 
detail, and a possible transformation mechanism involving the clus- 
tering of copper vacancies is presented. In addition, the chalcocite 
in the vicinity of chalcocite/djurleite interfaces was found to con- 
tain a high density of 1/4 [010] faults. Structural considerations 
show that these faults are likely sites for copper vacancies. Finally, 
the consequences of these results for solar cells based upon Cu/sub 
2-x/S layers produced by the aqueous exchange method are dis- 
cussed with emphasis on long-term degradation and processing heat 
treatments conducted in air. 


33616 (LBL—13827) Orientation and energy-transfer 
studies on chlorophyll in the photosynthetic membrane. 


Nairn, J.A. (Lawrence Berkeley Lab., CA (USA)). Dec 
1981. Contract W-7405-ENG-48. 216p. NTIS, PC Al10/MF 
A0l1. Order Number DE82010180. 

Thesis. 

The two methods of study used for the light reactions of 
photosynthesis are orientation dependent spectroscopy and picose- 
cond resolution of the fluorescence decay kinetics. Analysis of 
spectroscopic measurements on complex partially ordered ensembls, 
such as photosynthetic systems, is usually limited by knowledge of 
the orientational distribution function. A new method of parametri- 
cally representing the distribution function using a physical model 
of the partially ordered ensemble is described. The parametric rep- 
resentation of the distribution function is the density of states func- 
tion. Many formulas are included which can be used to calculate 
density of state functions for a large range of problems. Fluores- 
cence decay kinetics in chloroplasts from green plants and algae are 
investigated using a synchronously pumped, mode-locked dye laser 
as an excitation source. 
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33617 (NASA-CR—163764) Low-cost solar array project 
task 1; silicon material, Gaseous melt replenishment system. 

Final report, Apr. 1979 - Oct. 1980. Jewett, D.N.; on 
H.E.; Hill, D.M. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Oct 1980. 60p. NTIS, PC A04/MF AO1. 

The operation of a silicon production technique was demon- 
strated. The essentials of the method comprise chemical vapor dep- 
osition of silicon, by hydrogen reduction of chlorosilanes, on the 
inside of a quartz reaction vessel having large internal surface area. 
The system was designed to allow successive deposition-melting 
cycles, with silicon removal being accomplished by discharging the 
molten silicon. The liquid product would be suitable for transfer to 
a crystal growth process, casting into solid form, or production of 
shots. A scaled-down prototype reactor demonstrated single pass 
conversion efficiency of 20 percent and deposition rates and energy 
consumption better than conventional Siemens reactors, via deposi- 
tion rates of 365 microns/hr. and electrical consumption of 35 
Kwhr/kg of silicon produced. 


33618 (NASA-CR—164867) Analysis and evaluation in 
the production process and equipment area of the low-cost 
solar array project. Final report. Wolf, M. (Pennsylvania 
Univ., Philadelphia (USA); Jet Pro ulsion Lab., Pasadena, 
CA (USA)). hae 1981. 319p. NTIS, PC A14/MF Aol. 

The effect of solar cell metallization pattern design on solar 
cell performance and the costs and performance effects of different 
metallization processes are discussed. Definitive design rules for the 
front metallization pattern for large area solar cells are presented. 
Chemical and physical deposition processes for metallization are de- 
scribed and compared. An economic evaluation of the 6 principal 
metallization options is presented. Instructions for preparing 
Format A cost data for solar cell manufacturing processes from 
UPPC forms for input into the SAMIC computer program are pre- 
sented. 


33619 (NASA-CR—164877) A module experimental proc- 
ess system development unit (MEPSDU). (Jet Propulsion 
Lab., Pasadena, CA (USA)). Aug 1981. 6lp. NTIS, PC 
A04/MF A0l. 

Subsequent to the design review, a series of tests was con- 
ducted on simulated modules to demonstrate that all environmental 
specifications (wind loading, hailstone impact, thermal cycling, and 
humidity cycling) are satisfied by the design. All tests, except hail- 
stone impact, were successfully completed. The assembly sequence 
was simplified by virtue of eliminating the frame components and 
assembly steps. Performance was improved by reducing the module 
edge border required to accommodate the frame of the preliminary 
design module. An ultrasonic rolling spot bonding technique was 
selected for use in the machine to perform the aluminum intercon- 
nect to cell metallization electrical joints required in the MEPSDU 
module configuration. This selection was based on extensive experi- 
mental tests and economic analyses. 


33620 (NASA-TM—82693) Review of biased solar array. 
Plasma interaction studies. Stevens, N.J. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). 
—_ Research Center). 1981. 17p. NTIS, PC A02/MF 
A0l. 

From 15. international electric propulsion conference; Las 
Vegas, NV, USA (21 Apr 1981). 

The Solar Electric Propulsion System (SEPS) is proposed 
for a variety of space missions. Power for operating SEPS is ob- 
tained from large solar array wings capable of generating tens of 
kilowatts of power. To minimize resistive losses in the solar array 
bus lines, the array is designed to operate at voltages up to 400 
volts. This use of high voltage can increase interactions between 
the biased solar cell interconnects and plasma environments. With 
thrusters operating, the system ground is maintained at space 
plasma potential which exposes large areas of the arrays at the op- 
erating voltages. This can increase interactions with both the natu- 
ral and enhanced charged particle environments. Available data on 
interactions between biased solar array surfaces and plasma envi- 
ronments are summarized. The apparent relationship between col- 
lection phenomena and solar cell size and effects of array size on 
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interactions are discussed. The impact of these interactions on 
SEPS performance is presented. 


33621 (NCEI—0036) Development of test procedures for 
the evaluation of wood-pellet fuel and the effects of variations 
in furnish parameters on the quality of southern yellow pine. 
Elliott, R.N. (North Carolina State Univ., Raleigh (USA)). 
Aug 1981. 78p. NTIS, PC AO5/MF A0Ol. Order Number 
DE82902196. 

Test methods for the analysis of wood pellets were devel- 
oped. The effects of raw materials on pellet quality and the effects 
of storage on pile pellets were studied. (MHR) 


(NP—2901333) Production of alcohol fuels via 
ciphiobictiels extrusion technology. Noon, R.; Hochstetler, 
T. (Kansas Energy Office, Topeka (USA). Energy Research 
and Resource Development Div.). 1981. 47p. NTIS, PC 
A03/MF A0O1. Order Number DE82901333. 

Pilot plant data obtained using a modified single screw grain 
extruder to facilitate the conversion of raw cellulosic materials into 
fermentable monosaccharides via acid hydrolysis are analyzed. The 
following are discussed: cellulose availability and cost, cellulose 
conversion theory, cellulose conversion performance of extrusion 
technology, system analysis, and economics. (MHR) 


33623 (ORNL/TM—7952) Fuels and chemicals from 
woody biomass program. Quarterly progress report for the 
period ending 31 December 1980. Cushman, J.H.; Ranney, 
J.W. (Oak Ridge National Lab., TN (USA)). Jan 1982. Con- 
tract W-7405-ENG-26. 105p. NTIS, PC A06/MF AO1. 
Order Number DE82010338. 

Progress reports from twenty-two continuing research proj- 
ects in the program. The projects are in the following major areas: 
species screening and genetic selection; stand establishment and cul- 
tural treatment; and harvest, collection, transportation, and storage. 
(MHR) 


33624 (PB—81-214157) Laser scanning measurements on 
solar cell test pattern NBS-22. Final report, 1 June 1980-30 
November 1981. Lankford, W.F.; Kowalski, P.; Schafft, 
H.A. (National Bureau of Standards, Washington, DC 
(USA)). May 1981. 53p. NTIS, PC A04/MF AO1. 

The NBS laser scanner has been used to make measurements 
on the solar cell test pattern, NBS-22, to verify the theoretical cal- 
culations of Sawyer, Lehovec, and Fedotowski. The photovoltaic 
response from cells with controlled sheet resistance step changes 
and breaks in the metallization contact to the cell was measured 
and compared to the theoretical predictions. Laser scanner limits of 
resolution were identified and proposed improvements were dis- 
cussed. Preliminary measurements indicate that it is possible to 
measure the sheet resistance of the emitter layer of solar cells with 
an accuracy of several percent, using the laser scanner. 


33625 (PB—81-218174) Biomass of singleleaf pinyon and 
Utah juniper. Forest service research paper. Miller, E.L.; 
Meeuwig, R.O.; Budy, J.D. (Forest Service, Ogden, UT 
(USA). Intermountain Forest and Range Experiment Sta- 
tion). Apr 1981. 23p. NTIS, PC A02/MF AO1. 

Biomass determinations in singleleaf pinyon (Pinus mono- 
phylla) - Utah juniper (Juniperus osterosperma) stands in Nevada 
indicate that stem diameter and average crown diameter are the 
tree measurements most highly correlated with ovendry weights. 
The equations and tables developed provide a means for estimating 
the total aboveground biomass as well as the weights for the var- 
ious size fractions by species. The tables can also be used to esti- 
mate the cordwood and slash resulting from fuelwood harvesting 
operations. 


33626 (PB—81-227977) Clean fuels from bioconversion 
of solar energy. Annual report, 21 January 1980-20 January 
1981, a S.D.; Sikka, H.C. (Syracuse Univ. Research 
oO (USA)). Mar 1981. 26p. NTIS, PC A03/MF 


The study seeks to enhance glycolic acid excretion by uni- 
cellular algae. The strains of algae selected to evaluate glycolic acid 
accumulation in culture medium were: Chlorella pyrenoidosa 
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(UTEX 395), Chlamydomonas reinhardtii (UTEX 89), Scenedesmus 
obliquus (UTEX 393), and Ankistrodesmus braunii (UTEX 245). C. 
pyrenoidosa and C. reinhardtii, based on the amount of glycolic 
acid produced, were selected for further study. Initial experiments 
were conducted to measure the effect of different environmental 
growth conditions on the rate of glycolic accumulation in defined 
culture medium. The most pronounced effect on glycolic acid ex- 
cretion was obtained by varying the concentration of carbon diox- 
ide in air. At 1% CO2 in air, C. pyrenoidosa accumulated 5.2 ppm 
glycolic acid in culture medium. Neither the pH of the culture 
medium nor the incubation temperature affected glycolic acid accu- 
mulation by growing C. pyrenoidosa cultures. 


33627 (PB—82-140401) Feasibility of establishing a 100- 
ton per day sunflower seed crushing plant at Clifford, North 
Dakota. (Clifford, City of, ND (USA)). Oct 1981. 95p. 
NTIS, PC A05/MF AO1. 


Considerable interest is currently being shown in the concept 


- of local processing of agricultural products. The production of sun- 


flowers in North Dakota has shown tremendous growth over the 
past years. Cash receipts from sunflowers have made it the second 
most important cash crop in the state. It is felt that the plant can be 
justified as an energy producing facility. A sunflower crushing 
plant has to be feasible when competing as a producer of oil within 
traditional markets. The use of the oil as a source of energy is to be 
considered as an intangible benefit to the community, if sunflower 
oil is found to be an acceptable fuel. 


33628 (PB—82-141235) Bio-gas in El Salvador; specialist, 
projects and stage of development. Oliva, M.H.V. (Centro 
Nacional de Productividad, San Salvador (El Salvador)). 
Nov 1980. 84p. NTIS, PC A05/MF AO1. 

Results from tests on bio-gas production that were carried 
out at a laboratory level in El Salvador were put into practice for 
the production of energy in that country, in a project started in 
June, 1980. This document deals with the projects, either already 
accomplished or in progress, their locations, technical operations, 
and basic sources of bio-gas. The bibliography supplied is a com- 
bined list provided by each technician in the various projects. An 
annex is presented on projects of alternative sources of energy. 


33629 (PB—82-145913) Feeding value of ethanol produc- 
tion by-products. (National Academy of Sciences - National 
Research Council, Washington, DC (USA)). Mar 1981. 82p. 
NTIS, PC A05/MF AO1. 

Efficient utilization of by-products is vital to the economic 
viability of ethanol production. Currently, returns from marketing 
of by-products can offset as much as 50 percent of the initial cost of 
conventional feedstocks used in ethanol production (Black et al., 
1981). As ethanol production increases in the United States, the ad- 
ditional quantity of by-products must be integrated in animal feed- 
ing systems if this relationship is to be maintained. 


33630 (PB—82-153479) Marine biomass program. Annual 
progress report. Thompkins, A.N. (General Electric Co., 
Philadelphia, PA (USA). 27 Jan 1981. 237p. NTIS, PC 

Al11/MF AOI. 

The Marine Biomass Program is an integrated research and 
development program that is directly involved in the development 
of integrated processes for the growing of a natural resource - in 
this instance, kelp - specifically for the production of methane as a 
substitute for natural gas. Previous experimental data has shown 
that the concept of growing kelp in the open ocean is technically 
feasible and that methane can be derived by the anaerobic decom- 
position of this biomass. This report broadens upon this data base, 
emphasizing the economic as well as the biological and technical 
requirements that, when solved, will lead to processes for the con- 
version of kelp to methane that are competitive with other sources 
of energy. 
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33631 (PNL-SA—8991) Methanol synthesis gas from 
catalytic steam reforming of wood. Mudge, L.K.; Mitchell, 
D.H.; Robertus, R.J.; Weber, S.L.; Sealock, L.J. Ir. (Pacific 
Northwest Lab., Richland, WA (USA)). 1981. Contract 
AC06-76RL01830. 1lp. (CONF-8104136—1). NTIS, PC 
A02/MF A01. Order Number DE82006082. 

From 2. Brazilian energy congress; Rio de Janeiro, Brazil (6 
Apr 1981). 

Laboratory studies were successful in developing catalyst 
systems and operating conditions for generation of a methanol syn- 
thesis gas, a mixture of hydrogen, carbon monoxide and carbon 
dioxide. Some methane remained in the gas mixture. Wood was 
reacted with steam at a steam-to-wood weight ratio of about 0.9 
and a temperature of 750°C (1380°F) in the presence of several 
catalysts. Results are presented for two different catalyst systems. 


33632 (PNL-SA—9063) Catalyst behavior in biomass ga- 
sification. Weber, S.L.; Sealock, L.J. Jr; Mudge, L.K.; 
Mitchell, D.H.; Robertus, R.J. (Pacific Northwest Lab., 
Richland, WA (USA)). 1981. Contract AC06-76RL01830. 
31p. (CONF-810417—10). NTIS, PC A03/MF AO1. Order 
Number DE82006164. 

From 90. AICHE national meeting; Houston, TX, USA (5 
Apr 1981). 

Conversion of biomass to specific products by steam gasifi- 
cation in the presence of catalysts is the subject of investigations at 
the Pacific Northwest Laboratory (PNL) operated for the Depart- 
ment of Energy by Battelle memorial Institute. The objectives of 
the studies are to determine the technical feasibility of catalytic 
processes for wood gasification to specific products and to evaluate 
the economic feasibility of the technically feasible processes. Stud- 
ies at PNL have focused on producing a methane rich gas and a 2:1 
Hg to CO ratio synthesis gas suitable for hydrocarbon or methanol 
production via conventional methods. Specific catalysts employed 
and their behavior for each gasification scheme are discussed. 


33633 (PNL-SA—9173) Catalytic gasification of biomass. 
Robertus, R.J.; Mudge, L.K.; Sealock, L.J. Jr.; Mitchell, 
D.H.; Weber, S.L. (Pacific Northwest Lab., Richland, WA 
(USA), 1981. Contract AC06-76RL01830. 26p. (CONF- 

810466—4). NTIS, PC A03/MF AOl. Order Number 
DE82005877. 

From Spring meeting of the Western States Section of the 
Combustion Institute; Pullman, WA, USA (13 Apr 1981). 

Methane and methanol synthesis gas can be produced by 
steam gasification of biomass in the presence of appropriate cata- 
lysts. This concept is to use catalysts in a fluidized bed reactor 
which is heated indirectly. The objective is to determine the techni- 
cal and economic feasibility of the concept. Technically the con- 
cept has been demonstrated on a 50 lb/hr scale. Potential advan- 
tages over conventional processes include: no oxygen plant is 
needed, little tar is produced so gas and water treatment are simpli- 
fied, and yields and efficiencies are greater than obtained by con- 
ventional gasification. Economic studies for a plant processing 2000 
T/day dry wood show that the cost of methanol from wood by 
catalytic gasification is competitive with the current price of metha- 
nol. Similar studies show the cost of methane from wood is com- 
petitive with projected future costs of SNG. When the plant capac- 
ity is decreased to 200 T/day dry wood, neither product is very 
attractive in today's market. 


33634 (SERI/PR—0-9372-4) Amorphous-silicon solar 
cells. Quarterly report No. 4, 1 July 1981-30 September 1981. 
Carlson, D.E.; Crandall, R.S.; Dresner, J.; Goldstein, B.; 
Hanak, J.J.; Moore, A.R.; Redfield, D.; Schade, H.E.; 
Weakliem, H.A. (RCA Labs., Princeton, NJ (USA)). Nov 
1981. Contract AC02-77CH00178. 39p. NTIS, PC A03/MF 
A01. Order Number DE82005675. 

Modeling of the free carrier space charge in a-Si:H p-i-n 
solar cells shows that significant field distortion will occur when 
the i layer is thicker than 1 wm. Composition analyses have been 
performed on undoped a-Si:H films that exhibit diffusion lengths 
greater than 0.5 ym. The SIMS data gave the following impurity 
concentrations: oxygen (< 2.6 x 10'%cm™), nitrogen (< 1.4 x 
10’°cm-*), carbon (<< 85 x 10'8cm™$), chlorine (< 3.5 x 
10'*cm~*), boron (< 10!7cm~$), and phosphorus (< 10cm). 
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The a-Si:H films typically contain between 6.5 and 9.0 at. % hydro- 
gen. Hole mobilities as large as 0.2 cm?/V-s have been measured in 
p type a-Si:H (620-ppM boron) using the Hall effect. Conversion ef- 
ficiencies as high as 5.8% have been obtained in p-i-n cells fabricat- 
ed with a microcrystalline p layer (maximum value of V/sub oc/ 
was 920 mV). Surface photovoltage profiling has been used to 
show that the n/i interface does not contribute to the open-circuit 
voltage of cells with the structure IT0/p-i-n/steel. For cells with 
the structure Al/Ti/n-i-p/cermet/ITO/glass it is found that the 
more stable cells have a relatively large contribution to the built-in 
potential from the n/i interface and relatively low space-charge 
densities in the i layer. 


33635 (SERI/PR—9296-T2) Cadmium  sulfide/copper 
sulfide heterojunction cell research by sputter deposition. 
Quarterly technical progress report, March 1, 1981-June 30, 
1981. Thornton, J.A.; Anderson, W.W.; Meakin, J.D. (Solar 
Energy Research Inst., Golden, CO (USA); TELIC Corp., 
Santa Monica, CA (USA). 1 Aug 1981. Contract AC02- 
77CH00178. 57p. NTIS, PC A04/MF AO1. Order Number 
DE82006851. 

A second series of hybrid cells with sputter-deposited CusS 
layers has been fabricated. An efficiency of about 4 3/4%, without 
antireflection coating, was achieved for one of the cells. This result 
approaches the 5 3/4% which was achieved in the first set (differ- 
ent CueS deposition conditions) and confirms the viability of the 
sputtering process for this application. Significant progress has been 
made in fabricating all-sputtered cells with CdS layers deposited by 
planar magnetron reactive sputtering. Efficiencies of approximately 
3%, without antireflection coatings, have been achieved in the as- 
deposited state for seven cells. Individual cells have yielded a J/sub 
sc/ of 12 mA/cm?, a V/sub oc/ of 0.53V, and a fill factor of 0.72. 
Taken together these parameters would yield an efficiency of 4 1/ 
2%. A strong coupling is found between the properties of the CueS 
and CdS layers. However, the conditions which maximize J/sub 
sc/, V/sub oc/ and the fill factor do not appear to be mutually ex- 
clusive. Reflectance measurements indicate that 30% or more of the 
incident radiation is being reflected from the front surface of the 
cells over the wavelength range of the solar spectrum. Thus opti- 
mization of the cell parameters with a suitable antireflection coating 
should yield cell efficiencies of about 6%. Characterization of the 
junctions formed in the all-sputtered cells under near-optimum dep- 
osition conditions indicates that they have remarkable properties in 
their as-deposited state, being very similar to high performance 
conventional cells after heat treatment. Junction ideality factors are 
about unity in the light, with Jo values of about 2 x 10-* mA/cm? 
Interface recombination velocities are as low as a few times 10° 
cm/sec. CdS depletion layer widths are about 2000 nm in the dark 
and collapse to about 200 nm under illumination. 


33636 (SERI/TP—212-1493) Effects of grain boundaries 
in GaAs solar cells, Benner, J.P.; Blakeslee, A.E. (Solar 
Energy Research Inst., Golden, CO (USA)). Dec 1981. 
Contract AC02-77CH00178. 13p. (CONF-811122—48). 
NTIS, PC A02/MF A01. Order Number DE82006118. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Many problems exist in current attempts to develop poly- 
crystalline GaAs as a basis for thin-film solar cells. Some of these 
problems arise from the direct interaction of carriers, both dark and 
photo-generated, with grain boundaries. Others are more indirect; 
e.g., shunting currents due to the grain boundary-enhanced diffu- 
sion of contaminating impurities. Several of these effects are de- 
scribed, including the influence of system chemistry on grain prop- 
erties, the correlation of device parameters with grain size, and 
grain boundary passivation experiments. A review of various ap- 
proaches to solving the problems confronting the field is given, and 
an attempt is made to interpret reported observations in terms of 
existing theoretical models. 


33637 (SERI/TR—213-1402) Physical, chemical, and 
electrical studies of silicon MIS solar cells. Green, M.A. 
(Solar Energy Research Inst., Golden, CO (USA)). Dec 
1981. Contract AC02-77CH00178. 3lp. NTIS, PC A02/MF 
A01. Order Number DE82007041. 
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The physical, chemical, and electrical properties of high-per- 
formance, MIS-based silicon solar cells are investigated. It is shown 
that high-resolution electron microscopy (HREM) can image the 
ultra-thin (20-A) oxides in these devices. HREM studies indicated 
that the oxide was of uniform thickness with no evidence of large 
pinholes or metallic inclusions. There appeared to be little physical 
difference between these ultra-thin oxides and the substantially 
thicker oxides used in microelectronics. The chemical composition 
of these ultra-thin oxides was investigated using x-ray photoelec- 
tron spectroscopy (XPS) and Auger electron spectroscopy (AES). 
Initial work with both XPS and AES indicated the presence of sili- 
con dioxide. Subsequent experiments with AES failed to detect this 
oxide. This casts doubt on the initial experiments. Additional sam- 
ples should be studied to clarify these results. MINP solar cells in- 
corporating the MIS structure displayed creditable efficiencies and 
exceptionally high open-circuit voltages. A theoretical consequence 
of these high voltages is a reduced temperature coefficient of effi- 
ciency. Experimental measurement of the coefficients of MINP 
cells confirmed substantially lower temperature sensitivity than 
conventional silicon cells. In fact, the measured sensitivity was 
about halfway between that of normal silicon cells and gallium ar- 
senide cells. 


33638 pager entra — laser techniques for 
transient measuremen semiconductor 
photoelectrochemical solar ee naman, J.H.; Perone, 
S.P.; Monaco, S.B.; Steinmetz, L.L.; Harrar, J.E. (Lawrence 
Livermore National Lab., CA (USA)). Jan 1982. Contract 
W-7405-ENG-48. 17p. (CONF-811013—14(Rev.1)). NTIS, 
PC A02/MF AO1. Order Number DE82005182. 

From Electrochemical Society conference; Denver, CO, 
USA (11 Oct 1981). 

Pulsed laser excitation sources provide a convenient means 
of initiating and probing photophysical and photochemical process- 
es at the semiconductor electrode-electrolyte interface. Both time- 
resolved optical and electrochemical measurements are used to 
characterize the dynamics of intra-electrode charge separation and 
interfacial charge transfer as a function of applied bias, solution 
composition, and electrode physical properties. The philosophy 
behind this approach to transient measurements will be illustrated 
with recent experimental reslts involving single crystal and poly- 
crystaline electrodes. 


33639 Transport in hydrogenated amorphous silicon p-i-n 
solar cells, Crandall, R.S. (RCA Laboratories, Princeton, 
New Jersey 08540). Journal of Applied Physics; 53: No. 4, 
3350-3352(Apr 1982). 

Measurements of the voltage dependence of the photocur- 
rent in hydrogenated amorphous silicon p-i-n solar cells are present- 
ed along with a simple physical model of the transport. For the 
conditions of weakly absorbed light, the photocurrent-voltage 
curve can be completely specified by the light intensity and elec- 
tron and hole drift lengths. Furthermore, the carrier with the 
longer drift length determines the solar cell current-voltage curve. 


33640 Isolation of Clostridium thermocellum auxotrophs. 
Mendez, B.S.; — R.F. (Massachusetts Inst. of hla 
Cambridge). Applied and Environmental Microbiology; 43 
No. 2, 495-496(Feb 1982). EG-77-S-02-4198. 

The conversion of biomass of fuels and chemical feedstocks 
by microbial fermentation offers the potential of solving two of 
today’s important problems: waste accumulation and exhaustion of 
fossil fuels. Microorganisms with the capabilities of converting bio- 
mass components such as cellulos and hemicellulose to chemicals 
and fuels in a single step are of particular interest. One such micro- 
organism is Clostridium thermocellum, a thermophilic anaerobe 
which degrades cellulose to ethanol and organic acids. For efficient 
industrial use, the cellulolytic capacity of this strain must be im- 
proved by genetic means. Spontaneous and UV irradiation-induced 
auxotrophic mutants of Clostridium thermocellum, an anaerobic 
cellulolytic thermophile, were isolated after penicillin enrichment in 
a chemically defined medium. 


33641 Electrodeposition of silicon from solutions of sili- 
con halides in aprotic solvents. Agrawal, A.K.; Austin, A.E. 
(Battelle, Columbus Lab, Ohio, USA). Journal of the Elec- 
trochemical Society; 128: No. 11, 2292-2296(Nov 1981). 
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Amorphous silicon has been electrodeposited from nona- 
queous baths using SiHCI/sub 3/ as the silicon source. A typical 
bath composition was 1.0M SiHCI/sub 3/ in propylene carbonate 
containing 0.1m tetrabutyl ammonium chloride as the supporting 
electrolyte. Deposits were made potentiostatically at around -2.5v 
vs. Pt reference at temperatures 35/degree/ -145/degree/C under 
an argon atmosphere. A variety of materials including Pt, Ti, Ti- 
6Al1-4V alloy, n-Si, and indium-tin oxide coated fused silica were 
used for the substrate. The as-deposited silicon contains some hy- 
drogen bonded as SiH/sub 2/ or SiH. The quality and hydrogen 
content of the deposits are controllable by selecting the proper bath 
composition and operating temperature. This work is pertinent to 
solar cells. 9 refs. 


33642 Minimally refined biomass fuel. Pearson, R.K.; 
Hirschfeld, T.B. (to Dept. of Energy). US Patent Applica- 
tion 247,709. 26 Mar 1981. 16p. Contract W-7405-ENG-48. 

A minimally refined fluid composition, suitable as a fuel mix- 
ture and derived from biomass material, is comprised of one or 
more water-soluble carbohydrates such as sucrose, one or more al- 
cohols having less than four carbons, and water. The carbohydrate 
provides the fuel source; water-solubilizes the carbohydrate; and 
the alcohol aids in the combustion of the carbohydrate and reduces 
the viscosity of the carbohydrate/water solution. Because less 
energy is required to obtain the carbohydrate from the raw biomass 
than alcohol, an overall energy savings is realized compared to 
fuels employing alcohol as the primary fuel. 


33643 Basis for research proposals concerning (industrial) 
solar energy production processes derived from biological 
principles. The Hague, Netherlands; Nationale Raad voor 
Landbouwkundig Onderzoek TNO (1980). 96p. (Dutch). 
NTIS, PC A05/MF AO1. 

The economic feasibility of photochemical conversion sys- 
tems for solar energy production processes derived from biological 
principles was studied. A global energy analysis shows that the 
period during which a solar energy installation has to deliver 
energy in order to regain the energy required for the construction 
is about one-seventh or one-eighth of its lifetime (10 times longer 
than conventional installations). Energy production with the help of 
photocatalytic systems in western Europe is only economical if the 
net conversion efficiency is substantially increased above 15%. 
Complex photocatalytic processes or combined photoelectric, pho- 
tochemical and thermal mechanisms may be applied, i.e., coproduc- 
tion, combining a photovoltaic or photocatalytic process with solar 
heat production or combining several photocatalytic systems. A 
tentative evaluation of conversion processes for solar energy is pre- 
sented. 


33644 (PB—82-145822) Recrystallisation of amorphous 
and small grain size polycrystalline silicon. Final report. 
Schins, W.J.H.; Ouwens, C.D.; Bezemer, J.; Radelaar, S. 
(Commission of the European Communities, Luxembourg). 
[nd]. 28p. NTIS PC E03/MF E03. 

The recrystallization of fine grained polycrystalline silicon 
obtained by chemical vapor deposition (C.V.D.) was investigated. 
C.V.D. grown polycrystalline silicon grains with sizes of 1-10 mi- 
crometers are either <110> textured or randomly oriented. Re- 
crystallization of the highly textured material by heating for three 
hours at a few tenth of degrees below the melting point (1410C) 
yields a great variety in grain size in the range of 0.2 to 1.0 mm. 
No influence on grain growth of large temperature gradients (up to 
500C/mm at 1300C) was observed. Silicon layers from an alumi- 
num-silicon melt (25% silicon) have large grains of more than 1 
mm diameter. Solar cells made of these layers behave like a short 
circuit until now. Purification of the silicon layers will improve 
solar cells made of them. 


33645 (PB—82-148040) Development of mono-crystalline 
CdTe solar cells for terrestrial applications, suitable for use 
in optical concentrators. Jaeger, H.; Fuessl, B.; Seipp, E.; 
Thiel, R. (Commission of the European Communities, Lux- 
embourg). [nd]. 21p. NTIS PC E02/MF E02. 

Work to optimize the most important structural elements of 
solar cells based on mono-crystalline CdTe centered on two sys- 
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tems: (1) cells composed of n-CdTe crystals and a p-type hetero- 
layer as window (here p-ZnTe); (2) cells composed of p-CdTe crys- 
tals and a n-type heterolayer as window (here n-CdS or indium-tin- 
oxide). 


33646 (PB—82-149675) Optimization of silicon solar 
cells intended to be operated under medium solar concentra- 
tion, Final report. van Overstraeten, R. (Commission of the 
Euro Communities, Luxembourg). [nd]. 42p. NTIS PC 
E03/MF E03. 

A limiting factor to the efficiency of solar cells is the series 
resistance of the cell. Computer programs have been developed in 
an effort to optimize the performance of solar cells with the type of 
metal grid structure devised by LEP, and intended to operate at a 
homogeneous concentration of light. Preliminary work has been 
done for non-homogeneous illumination. 


33647 (PB—82-149683) Development of low cost cadmi- 
um sulphide sintered ceramic ribbon solar cells for terrestrial 
applications, Final report. Planer, G.V. (Commission of the 
Euro Communities, Luxembourg). [nd]. 56p. NTIS PC 
E04/MF E04. 

Basic methods for the production of sintered ceramic ribbon 
solar cells have been established. Details are given of the methods 
used in the production of the indium doped cadmium sulphide start- 
ing materials and for the assessment of their electrical properties. 
The forming of this material into ribbons, or alternatively into 
discs, and their sintering are described, as well as their incorpora- 
tion into scolar cells and the assembly into arrays. 


33648 (PB—82-149691) Growth of silicon layers from the 
vapour phase on a liquid metal layer. Final report. Graef, 
M.W.M.; Bloem, J.; Giling, L.J.; Lensen, H.G.W.; Maes, 
J.W.C. eae re of the European Communities, Luxem- 
bourg). [nd]. 43p. NTIS PC E03/MF E03. 

A method was developed for growing large-grain polycrys- 
talline silicon on a tin-coated graphite substrate (chemical vapor 
deposition on a liquid layer - CVDOLL process). The experimental 
conditions for optimum grain sizes were established; a study of the 
thermodynamics revealed the influence of gas phase composition 
and temperature on crystal surface morphology and average grain 
size. Some electrical properties of doped p-type layers grown on 
tin-coated graphite were measured. The results showed that p-type 
CVDOLL-grown silicon films are suitable as base layers in photo- 
voltaic solar cells. 


33649 (PB—82-149709) Influence of surface structure 
and surface absorbates on solid phase epitaxial growth. Final 
report. Kistemaker, J.; Saris, F.W. (Commission of the Eu- 
ropean Communities, Luxembourg). [nd]. 10p. NTIS PC 
E02/MF E02. 

The epitaxial growth of layers of amorphous silicon up to 
thicknesses of 2500 A directly onto single crystals of silicon has 
been investigated in the solid phase (600C). In those samples in 
which epitaxial growth had not taken place with thermal annealing, 
success was achieved when annealing by pulsed laser was tried. 
This novel technique could reduce the production costs of solar 
cells as there is no need for a vacuum; nor is there any undesirable 
diffusion of dopant into the substrate when a p - n junction on se- 
micrystalline silicon is formed. 
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REFER ALSO TO CITATION(S) 33599, 33620 


33650 (AD-A—106025/0) The application of ion propul- 
sion to the transportation and control of solar power satel- 
lites. Technical report. Fearn, D.G. (Royal Aircraft Estab- 
lishment, Farnborough (UK)). Apr 1981. 34p. NTIS, PC 
A03/MF AOI. 

A common feature of all proposed solar power satellites is 
their enormous mass, perhaps approaching 100000 tonnes for a 10 
GW version. The methods of transporting such masses to geosta- 
tionary orbit are reviewed. It is concluded that electric propulsion 
techniques offer very considerable technical and financial advan- 
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tages, and that ion thrusters currently represent the most suitable 
technology to employ. It is also shown that the use of ion propul- 
sion for attitude and orbit control would be of great benefit. An ad- 
vanced form of ion thruster, which offers a very high beam veloc- 
ity and current density, is proposed for these applications. 


33651 (NASA-CR—164865) Integrated residential photo- 
voltaic array development. Shepard, N.F., Jr. (General Elec- 
tric Co., Philadelphia, PA (USA); Jet Propulsion Lab., 
— CA (USA)). Aug 1981. 74p. NTIS, PC A04/MF 
The design details of an optimized integrated residential pho- 
tovoltaic module/array are presented. This selected design features 
a waterproofing and mounting scheme which was devised to sim- 
plify the installation procedures by the avoidance of complex gas- 
keted or caulked joints, while still maintaining a high confidence 
that the watertight integrity of the integral roofing surface will be 
achieved for the design lifetime of the system. The production and 
installation costs for the selected module/array design are 
for a range of annual production rates as a function of the cost of 
solar cells. 


33652 (NASA-TM—58236) Satellite power system con- 
cept development and evaluation program. Volume 2: system 
definition. (National Aeronautics and Space Administration, 
Houston, TX (USA). Lyndon B. Johnson Space Center). Jul 
1981. 116p. NTIS, PC A06/MF AO1. 

The system level results of the system definition studies per- 
formed by NASA as a part of the Department of Energy/NASA 
satellite power system concept development and evaluation pro- 
gram are summarized. System requirements and guidelines are dis- 
cussed as well as the major elements that comprise the reference 
system and its design options. Alternative system approaches in- 
cluding different system sizes, solid state amplifier (microwave) 
concepts, and laser power transmission system cost summaries are 
reviewed. An overview of the system analysis and planning efforts 
is included. The overall study led to the conclusion that the refer- 
ence satellite power system concept is a feasible baseload source of 
electrical power and, within the assumed guidelines, the minimum 
cost per kilowatt is achieved at the maximum output of 5 gigawatts 
to the utility grid. Major unresolved technical issues include maxi- 
mum allowable microwave power density in the ionosphere and 
performance/mass characteristics of laser power transmission sys- 
tems. 


33653 (SAND—81-7044) Simulations of the energy per- 
formance of a solar photovoltaic residence and hybrid electric 
automobile in Fresno, California. Reuyl, J.S.; Schutt, R.D. 
(Sandia National Labs., Albuquerque, NM (USA); JSR As- 
sociates, Palo Alto, CA (USA)). Jan 1982. Contract AC04- 
76DP00789. 132p. NTIS, PC A07/MF AOl1. Order Number 
DE82007563. 

The hour-by-hour energy performance of a photovoltaic 
residence and hybrid electric vehicle system that could be built 
with 1980s’ technology is analyzed. Thermal and electrical per- 
formance in both stand-alone and grid-connected configurations 
were simulated with computer models using actual hourly solar and 
weather data for Fresno, California. The system centers around an 
energy-efficient residence that incorporates passive heating and 
cooling. For the simulations in this study, 110 square meters of GE 
photovoltaic shingle modules (9.6 kW(e) rated power), a 10 kW(e) 
dc-ac inverter, and advanced lead-acid batteries of 61 kWh(e) ca- 
pacity were added to the residence. The auto has 30 kWh(e) of 
lead-acid batteries and a 40-hp electric drive motor for propulsion. 
The auto was assumed to travel 100 km (62 miles) each day (36,500 
km (22,680 miles) annually). A small (10 kW(e)) backup liquid- 
fueled engine/generator in the auto provides supplemental electric- 
ity on cloudy days and for long-distance travel. The utility would 
provide backup electricity for the residence, or the auto engine/ 
generator can provide this backup power to the residence as well 
as so-called waste heat from the engine for space heating and do- 
mestic hot water. Year-round heating and cooling needs are met 
primarily with passive design features, and most hot water comes 
from a solar water heater. The PV array meets all the electrical 
loads of the residence on 315 days and part of the load on the other 
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50 days. The PV array also meets the entire auto electricity load on 
166 days, and part of the load on another 116 days. A brief cost 
analysis indicates that both stand-alone and grid-connected systems 
would be competitive with grid electricity and conventional autos 
within this decade. 


1407 Solar Thermal Power Systems 


33654 (AD—460645/5) Feasibility of a 50-watt portable 
generator using a solar-powered Stirling-cycle engine. Task 
report. Trayser, D.A. (Battelle Memorial Inst., Columbus, 
OH (USA). Remote Area Conflict Information Center). 18 
Jan 1965. 67p. NTIS, PC A04/MF AOl1. 

This report discusses the feasibility and design of a portable 
electric generator using a Stirling-cycle engine and solar energy. It 
is to be used for generating electricity in remote areas. Also dis- 
cussed are the maintenance, efficiency, cost, service life, size, 
weight, and operation of the electric generator. 


33655 (JPRS—78876) West Europe report: science and 
technology, No. 72. (Joint Publications Research Service, 
Arlington, VA (USA)). Sep 1981. 49p. NTIS, PC A03/MF 
A0l. 


The production and mechanical properties of thermoplastic 
sheets reinforced with long glass fibers, the design and operation of 
a solar receiver in Spain, and the aerodynamic characteristics of a 
vertical axis wind turbine operating in Patogonia are described. 


33656 (JPRS—78876, pp 15-17) Solar project at Almeria 
nears completion. Fricker, H. Sep 1981. NTIS, PC A03/MF 
A0l. 

In West Europe report: science and technology, No. 72. 

Ninety-three mirrors (heliostats), steered by a computer, re- 
flect the sunlight at all times of the day and year into the opening 
of a combustion chamber (receiver) mounted on a 43-meter high 
tower in southern Spain. The cooling medium, liquid sodium, is 
heated from 270 C to 530 C, after which it flows to the hot storage 
tank installed on the ground below. As needed, sodium can be cir- 
culated out of the tank through the steam generator into a cold 
storage tank and from there back to be reheated in the receiver. 
The steam created in the steam generator expands in a steam engine 
the mechanical energy created there drives the 500 kW generator, 
which produces the electric power. The selection of sodium as the 
cooling medium, and the design of the receiver and the pressure 
relief system which guarantees the safety of the plant in the unlike- 
ly event of a steam pipe bursting are described. 


33657 (NASA-CR—166265) Study of radiatively sus- 
tained cesium plasmas for solar energy conversion. Final 
report, 1 Jul 1978 - 30 Jun 1980. Palmer, A.J.; Dunning, 
G.J. (Hughes Research Labs., Malibu, CA (USA)). Jul 1980. 
67p. NTIS, PC A04/MF AOI. 

The results of a study aimed at developing a high tempera- 
ture solar electric converter are reported. The converter concept is 
based on the use of an alkali plasma to serve as both an efficient 
high temperature collector of solar radiation as well as the working 
fluid for a high temperature working cycle. The working cycle is a 
simple magnetohydrodynamic (MHD) Rankine cycle employing a 
solid electrode Faraday MHD channel. Research milestones include 
the construction of a theoretical model for coupling sunlight in a 
cesium plasma and the experimental demonstration of cesium 
plasma heating with a solar simulator in excellent agreement with 
the theory. Analysis of a solar MHD working cycle in which ex- 
cimer laser power rather than electric power is extracted is also 
presented. The analysis predicts a positive gain coefficient on the 
cesium-xenon excimer laser transition. 


33658 (SAND—82-8002, pp 13-22) Overview of the solar 
thermal technology program. Braun, G.W. Feb 1982. NTIS, 
PC A13/MF AOl. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

It is intended to show that the Solar Thermal Technology 
Program is necessary, appropriate, and effective by considering the 
program as a single entity rather than by examining details of the 
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individual solar thermal concepts. Accomplishments and priorities 
are cited, including technical progress and contributions to a pri- 
vate sector solar industry. The program is then justified on the 
basis of solar thermal technology's versatility and the economic 
benefits it offers. (LEW) 


33659 (SAND—82-8002, pp 23-28) Technical overview 
central receiver program. Selvage, C. (Sandia National Labs., 
Livermore, CA). Feb 1982. Ss, A13/MF AOl1. 
From Department of Energy solar central receiver annual 
eeting; Claremont, CA, USA (13 Oct 1981). 
echnological developments are reviewed for the Central 
Receiver Program in the areas of heliostats, receivers, and heat 
storage, particularly in relation to the Bastow Solar Pilot Plant. 
The effectiveness of competition in the market place in producing 
Barstow’s heliostats is cited. Receiver tests at the Central Receiver 
Test Facility are mentioned and on-going molten salt storage devel- 
opments are briefly discussed. The Central Receiver Program 
schedule is given. (LEW) 


33660 (SAND—82-8002, pp 29-48) 10 MWe solar ther- 
mal central receiver pilot plant. Schweinberg, R.N. t. of 
Energy, Washington, DC); Reeves, J.N. Feb 1982. S, 
PC Al13/MF AOl. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

e Barstow Solar Pilot Plant project is summarized, includ- 
ing a breakdown of project capital costs, project schedule, accom- 
plishments, fabrication and installation experience with the helios- 
tats and receiver, and descriptions of work on the thermal storage 
and master control systems. The engineering and design, construc- 
tion, start-up, and operation and maintenance of the turbine gener- 
ator facilities are also covered. (LEW) 


33661 (SAND—82-8002, pp 51-56) Environmental stud- 
ies in the environs of the 10 e STPS pilot plant. Lind- 
berg, R.G.; Turner, F.B. (Univ. of California, Los Angeles, 
CA). Feb 1982. NTIS, PC A1l3/MF A0Ol. 

From Department of Energy solar central receiver annual 
a CA, USA (13 Oct 1981). 

vironmental studies in progress at the Barstow Solar Pilot 

Plant are summarized, including physical and chemical analyses of 
the soil and determination of the plants and animals occupying the 
area. The principal environmental effects associated with construc- 
tion observed to date are reported to be the complete destruction of 
the ecosystem within the power plant site, the displacement of 
windblown sand from the heliostat field into adjacent downwind 
areas, and reductions in the numbers of some annual plants in areas 
of maximal sand deposition. Deposition of windblown sand adja- 
cent to the site is found to represent a threat to the integrity of he- 
liostat surfaces. (LEW) 


33662 (SAND—82-8002, pp 57-66) Themis status. Phar- 
abod, F. (Electricite de France, Targasonne). Feb 1982. 
NTIS, PC A13/MF AO1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The 2.5 MW THEMIS central receiver plant is under con- 
struction at Targasonne, France. The operation date has been modi- 
fied to take into account four months of inclemency during winter 
1980-1981. First operation on the grid is now scheduled for April 
1982. Main subsystems are completed (heliostat field, turbine gener- 
ator unit, storage tanks, ...) or in progress and construction will be 
completed by December 1981. Tests have begun on heliostats and 
will go on with thermal and electrical equipment in the beginning 
of 1982. 


33663 (SAND—82-8002, pp 67-80) 500 Kw central re- 
ceiver system (CRS) of the small solar power systems project 
(SSPS) almeria. Becker, M.; Grasse, W. Feb 1982. NTIS, 
PC A13/MF AOl1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The objectives, schedule and costs of the 500 kW central re- 
ceiver system project are briefly summarized. Progress is reported 
in the performance testing of the heliostat field and the receiver. 





4093 / ERA VOL. 7, NO. 13 


The efficiencies of various steps between receiving insolation and 
generating electrical power are tabulated. Heliostat flux distribu- 
tions are given and receiver power is plotted against heliostat 
power. Also plotted are the sodium temperature distribution along 
the serpentine tubing in the cavity receiver, and the receiver effi- 
ciency vs. the thermal power measured/design value ratio. (LEW) 


33664 (SAND—82-8002, pp 81-88) Solar repowering 
program. Hughey, R.W. (Dept. of Energy, San Francisco, 
CA). Feb 1982. NTIS, PC Al3/MF AO. 
From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct og! 9 
e objectives and strategy of the Solar Repowering Pro- 
gram are listed and the overall schedule for the Central Receiver 
Program is plotted to show the relationship between the various 
repowering and cogeneration design studies and how they have fed 
data into subsequent program developments. Lessons learned 
through the repowering design studies, principal FY81 accomplish- 
ments in the Repowering Program, and FY82 planned activities are 
listed. Also listed are the objectives of a Program Opportunity 
Notice for competitive preliminary designs for a repowering pro- 
ject and guidance from the House Science and Technology Com- 
mittee as to the nature and content of the Program Opportunity 
Notice. Summaries of solar repowering and solar process heat ret- 
rofit conceptual designs completed in FY80 are tabulated, as are ad- 
vanced conceptual design awards. (LEW) 


33665 (SAND—82-8002, pp 89-94) Solar central receiver 
cogeneration program. Rose, K.A. (Dept. of Energy, San 
Francisco, CA). Feb 1982. NTIS, PC A13/MF AO1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

eC objectives of the Solar Central Receiver Cogeneration 

Program are listed and four of the seven projects selected to par- 
ticipate in the program are briefly reviewed. These include: the 
GE/Texas Gulf conceptual design to add on to an existing natural 
gas fired plant to provide about 20% of the process heat and 100% 
of the electrical demand for a sulfur mining operation; the Exxon 
solar facility designed to operate in series with two fossil-fired boil- 
ers for enhanced oil recovery; the Westinghouse design to provide 
space heating, absorption cooling, hot water generation, and elec- 
tricity to Robins Air Force Base in Georgia, working in parallel 
with existing fossil boilers; and the Gibbs and Hall solar central re- 
ceiver system for providing solar heated air to an existing flash fur- 
nace and a convective superheater at a copper smelting facility. 
The accomplishments of the program and legislative incentives fa- 
vorable towards cogeneration are listed. (LEW) 


33666 (SAND—82-8002, pp 95-104) Conceptual design 
of a solar cogeneration facility at Pioneer Mill Co., Ltd. Dar- 
nell, J.R. (Bechtel Group, Inc., San Francisco, CA). Feb 
1982. NTIS, PC A13/MF AO1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

e conceptual design of a solar cogeneration facility for a 

Hawaii sugar mill is described along with site characteristics and 
the existing facility. The solar facility is designed to deliver 25.9 
MW/sub t/ to the main steam line at the turbine inlet. The subsys- 
tems of the tower focus system are described, including the helio- 
stat field, twin-cavity natural circulation steam generating receiver, 
water/steam thermal transport system, master control system, and 
nonsolar energy system. The designed system performance is dis- 
cussed, including stairstep efficiency diagrams that plot as histo- 
grams the cumulative effects of the efficiencies of various steps 
from insolation collection to power output. The project evaluation 
by the site owner is reported to be positive overall. (LEW) 


33667 (SAND—82-8002, pp 105-120) Conceptual design 
of a solar cogeneration facility in southwestern Kansas. 
Harder, J.E. (Black and Veatch Consulting Engineers, 
Kansas City, MO). Feb 1982. NTIS, PC A13/MF AO1. 
From Department of Energy solar central receiver annual 
wing, 6 Claremont, CA, USA (13 Oct 1981). 
fforts are described to develop and evaluate a site-specific 
design of a solar central receiver system integrated with an existing 
cogeneration facility. The facility generates electricity for the local 
utility and delivers a portion of that electricity and process steam to 
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an adjacent natural gas processing plant. The technical approach se- 
lected was a water/steam solar central receiver supplying super- 
heated steam to the turbine. The existing facilities and the solar 
conceptual design are described. The predicted performance is 
briefly discussed, and economic and sensitivity analyses are present- 
ed. The site owner's assessment of the system is presented. (LEW) 


33668 (SAND—82-8002, pp 121-132) Fort hood solar co- 
generation facility conceptual design study. Dreier, W.L. Feb 
1982. NTIS, PC A13/MF AO1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The use of solar-heated molten salt to produce the steam for 
the generation of electricity and for room heating, room cooling, 
and domestic hot water for a Texas military facility has been stud- 
ied. Fort Hood and the conceptual design of the solar cogeneration 
facility are described. The system performance is briefly examined, 
including the annual energy and efficiency at each step of energy 
loss. Preliminary estimates are presented of capital investment costs, 
annual operating and maintenance costs and an economic assess- 
ment of the proposed facility. (LEW) 


33669 (SAND—82-8002, pp 135-146) Financial aspects 
= central receiver systems. Springer, T.H.; Ives, J.K.; Fran- 

os, A.Z. (Rockwell International, Canoga Park, CA). Feb 
foe. NTIS, PC A13/MF AOl. 

From. Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

Quantitative estimates are provided of the investments re- 
quired by government, utilities, and the manufacturing sector to 
meet the displacement goals for central receiver technology. Sever- 
al scenarios were evaluated to determine the effect on commercial 
attractiveness and to determine the cost to government of commer- 
cializing central receivers. Several approaches for government in- 
centives were considered. Additional studies determine alternative 
methods for financing the uneconomic portion of early commercial 
plants. Potential legislation at the state and federal level to encour- 
age use of central receivers, and favorable public utility commission 
ratemaking policies are examined. It is found that the best alterna- 
tives to the DOE program appears to be retention of favorable tax 
incentives, use of third party ventures or subsidiaries to take advan- 
tage of those tax incentives, and a favorable public utility commis- 
sion attitude toward developing renewable energy sources. (LEW) 


33670 (SAND—82-8002, pp 147-158) Third party financ- 
ing of central receiver repowering projects. Munjal, P.; 
Walter, J.; Mathur, P. Feb 1982. NTIS, PC A13/MF AO1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

A third party financing approach for the first solar thermal 
repowering plants is investigated that may reduce the need for 
direct DOE cost sharing during the early application of central re- 
ceiver technology by industry. The third party refers to a corpora- 
tion, partnership, or a joint venture that can take advantage of ex- 
isting financial incentives. The primary requirement of a successful 
third party structure is that it must have an adequate tax liability, 
which makes full use of various state and federal tax benefits. Some 
advantages offered by the Public Utility Regulatory Policy Act are 
described, as are federal and state tax benefits. Cash flows for third 
party arrangement are examined, as is the use of leverage to maxi- 
mize benefits. A case history is analyzed. A sensitivity analysis is 
performed on a base case to determine the risks and uncertainties of 
incurring higher system costs, operation and maintenance, loan 
rates and zero electric escalation. (LEW) 


33671 (SAND—82-8002, pp 159-162) DELSOL 2: a 
computer code for calculating the optical performance and op- 
timal system design for solar thermal central receiver plants. 
Yang, C.L. (Sandia National Labs., Livermore, CA). Feb 
1982. NTIS, PC A13/MF AOl. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The DELSOL computer program consists of a detailed 
model of the optical performance, a simpler model of the non-opti- 
cal performance, an algorithm for field layout, and a searching al- 
gorithm to find the best system design. The latter two features are 
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coupled to a cost model of central receiver components and an eco- 
nomic model for calculating energy costs. As an optical perform- 
ance tool, DELSOL simulates the effects of cosine shadowing, 
blocking, atmospheric attenuation, spillage and flux profiles. As a 
system design tool, it determines the best combination of field 
layout, heliostat density, tower height, receiver size and tower posi- 
tion based on the performance, total plant capital cost, and system 
energy cost. DELSOL is a FORTRAN IV code requiring about 
160sK of memory and with running times varying from 60 to 240 
seconds for performance calculations and from 180-1000 seconds 
for design and optimization. (LEW) 


33672 (SAND—82-8002, pp 163- wry User views on 
solar thermai central receivers. Fish, M.J. (Sandia National 
Labs., Livermore, CA). Feb 1982. NTIS, PC A13/MF AOl1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

e findings of interviews conducted with a number of util- 
ity and private industrial groups regarding central receiver com- 
mercialization from the user viewpoint are summarized briefly. The 
issues discussed are outlined, and the most important subjects ad- 
dressed included application, economic evaluation, and time to 
commitment. The evolution of central receivers from research and 
development to full commercialization is summarized. Industrial 
and electric utility markets are compared. (LEW) 


33673 (SAND—82-8002, pp 171-180) Thermal subsystem 
development overview. Wilson, W.G. (Sandia National Labs, 
Livermore, CA). Feb 1982. NTIS, PC A13/MF A0O1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

Studies on thermal subsystems include large scale solar ex- 
periments at the CRTF, materials interactions, analytical tools and 
instrumentation development. Past and current major projects in 
the Central Receiver Thermal Subsystems Program are tabulated. 
Emphasis during FY81 has been placed on molten salt and sodium 
working fluids. Some major projects are briefly described, includ- 
ing the 500 kW plant in Almeria, Spain, testing of a 1.5 MW exter- 
nal receiver which incorporates three parallel receiver panels, test- 
ing of a 5 MW molten salt receiver, a molten salt storage experi- 
ment, and competitive design of molten salt steam generators and 
receivers. Also mentioned are projects geared toward the Barstow 
plant, including a study of weld cracks and the development of a 
computer model of plant transient performance. The investigation 
of physical and chemical properties of nitrate salts and potential 
containment materials, is also mentioned. Studies are briefly dis- 
cussed of energy losses from receivers. (LEW) 


33674 (SAND—82-8002, pp 181-190) CRTF molten salt 
receiver subsystem research experiment (SRE). Tracey, T.R. 
Feb 1982. NTIS, PC A13/MF A011. 

From Department of Energy solar central receiver annual 
—— Claremont, CA, USA (13 Oct 1981). 

e receiver SRE is illustrated and described, and its testing 
is discussed. Data presented include tube metal temperatures vs. salt 
fluid temperatures, pressure vs. flow, and receiver outlet tempera- 
ture response to cloud transients. Power input to the receiver was 
measured by use of device consisting of a series of flux censors lo- 
cated in a vertical bar which sweeps across a plane in front of the 
aperture. Measured heat fluxes and predicted values are compared. 
Heat losses by convection were measured by running the receiver 
with hot salt without solar input. Heat losses from all mechanisms 
are estimated. (LEW) 


33675 (SAND—82-8002, pp 191-198) Sodium solar re- 
ceiver experiment. Johnson, T.L. (Rockwell International 
i Canoga Park, CA). Feb 1982. NTIS, PC A13/MF 


From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 
resting of a sodium-cooled solar receiver panel at CRTF 
has the objectives of providing a proof-of-principle test of the 
panel, and providing experience with fabrication and operation. 
The panel and the sodium loop are described and illustrated. Tests 
include dry and wet checkouts, and tests at low, intermediate, and 
design power. (LEW) 
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33676 (SAND—82-8002, p -204) Progress report: 
molten salt steam agence PF Bitange Bs. research experiment. 
Phase 1. Specification and preliminary design. Grant, G. Feb 
1982. NTIS, PC A13/MF AOl. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

After a brief description of the arrangement of the steam 
generator subsystem, progress in the specification and preliminary 
design is summarized. Conceptual design studies are reported com- 
pleted, and preferred steam system arrangement and component 
configurations are selected. Development of a preliminary draft of 
the subsystem and component specifications and a design analysis 
plan are reported. Planned work is outlined. (LEW) 


33677 Petrelli pp 205-214) Molten salt steam 
generator subsystem research experiment. Goidich, S.J. (For- 
ster Wheeler Solar Development Corp., Livingston, NJ). 
Feb 1982. NTIS, PC A13/MF A0l. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The status of the steam generation subsystem project is out- 
lined. Evaluation of candidate configurations has resulted in selec- 
tion of a straight tube, vertical, natural circulation concept. The se- 
lected concept is comprised of four heat exchangers, including a 
preheater, natural circulation evaporator, superheater and reheater. 
The design of the four heat exchangers is described and illustrated, 
as is the overall system. (LEW) 


33678 (SAND—82-8002, pp 215-224) Molten salt ther- 
mal energy storage subsystem for solar thermal central re- 
ceiver plants. Wells, P.B. (Martin Marietta Denver Aero- 
gy CO); Nassopoulos, G.P. Feb 1982. NTIS, PC A13/ 

ce Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The development of a low cost thermal energy storage sub- 
system for large solar plants is described. Molten nitrate salt is used 
as both the solar plant working fluid and the storage medium. The 
storage system consists of a specially designed hot tank to hold salt 
at a storage temperature of 839K (1050°F) and a separate carbon 
steel cold tank to hold the salt after its thermal energy has been 
extracted to generate steam. The hot tank is lined with insulating 
firebrick to reduce the shell temperature to 561K (550°F) so that a 
low-cost carbon steel shell can be used. The internal insulation is 
protected from the hot salt by a unique metal liner with orthogonal 
corrugations to allow for numerous cycles of thermal expansion 
and contraction. A preliminary design is described for a large com- 
mercial-size plant (1200 MWh/sub t/), a laboratory test program 
for the critical components, and the design, construction, and test 
of a small scale (7 MWh/sub t/) reseach experiment at the Central 
Receiver Test Facility in Albuquerque, New Mexico. 


33679 (SAND—82-8002, pp 225-232) Convective loss 
program: external receivers. Moffat, R.J. Feb 1982. NTIS, 

PC Al13/MF A011. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The convective loss program consists of an experimental 
study of mixed convection and a computer code development. A 
boundary layer code has been written which is capable of dealing 
with three dimensional boundary layers of the sort expected in ex- 
ternal receivers. The experiment plan consists of studies of convec- 
tion from a flat plate and studies using a short cylinder. Some re- 
sults of the first part of the experimental program are graphed, in- 
cluding operable domain of the experiment, variation of the mean 
heat transfer coefficient with velocity and temperature, a typical 
distribution of heat transfer coefficients on the plate, and a typical 
plot of the vertical versus the horizontal component of velocity 
within the boundary layer. (LEW) 


33680 (SAND—82-8002, pp 233-242) Investigation of 
free-forced convection flows in cavity-type receivers. Hum- 
= J.A.C.; Sherman, F.S. (Univ. of California, Berke- 
ey). Feb 1982. NTIS, PC A13/MF AOl1. 
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From Department of Energy solar central receiver annual 
— CA, USA (13 Oct 1981). 
low visualization experiments were performed in the free- 
forced convection regimes for cavity receivers, and average tem- 
perature measurements were taken in the cavity aperture plane for 
all flow conditions. In the purely free-convection regime, meas- 
urements were also taken in a plane halfway inside the cavity. A 
numerical calculation procedure has been developed paralleling the 
experiment to predict forced flow conditions in laminar regime. 
Some experimental results and numerical calculations are discussed, 
and plans for future work are briefly described. (LEW) 


33681 (SAND—82-8002, pp 243-250) Experimental in- 
vestigation of the convective heat losses from cavity-type cen- 
tral receivers: some initial results, Kraabel, J.S. (Sandia Na- 
tional Labs., Livermore, CA). Feb 1982. NTIS, PC A13/ 
MF AOl. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

e results of the experimental study of the convection heat 
losses from cavity-type solar central receivers are discussed. The 
results are for the large cavity experiment operating at full power 
(517 kW); the geometry is that of a cube, 2.17 m on a side, with 
one side completely missing. Results indicate that the convective 
heat losses are two to three times larger than previously believed 
possible. Flow patterns are found to be complex and highly turbu- 
lent. Three-dimensional plots are presented of the temperature dis- 
tribution, velocity distribution, mass flux distribution, and enthalpy 
flux in the aperture plane. (LEW) 


33682 (SAND—82-8002, pp 251-258) Technical overview 
of the DOE heliostat development program. Mavis, C.L. 
(Sandia National Labs., Livermore, CA). Feb 1982. NTIS, 
PC Al13/MF AO1. 
From Department of Energy solar central receiver annual 
a er CA, USA (13 Oct 1981). 
¢ major activities in the heliostat development program 
for FY81 and the planned activities for FY82 are presented. Each 
of four contractors provided two prototype heliostats, a detailed 
design for a production heliostat, a conceptual design for a factory 
that would produce 50,000 heliostats per year, and cost estimates. 
Testing of the heliostat prototypes was performed by each of the 
contractors. Four viable second-generation heliostat designs have 
been identified. Installation of 1818 heliostats at the Barstow Solar 
Pilot Plant was another major accomplishment. Other activities are 


listed. (LEW) 


33683 (SAND—82-8002, pp 259-264) Arco power sys- 
tems second generation heliostat. Blake, F.A. (ARCO Power 
yo Littletown, CO). Feb 1982. NTIS, PC A13/MF 
From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 
ogress is reported in the design, manufacture, and test of a 
heliostat designed for high volume production. The heliostat fea- 
tures: a central pile pedestal; a dual axis planetary/worm gear 
drive; a torque tube-truss structural rack; a floating mirror metal 
sandwich mirror module; and microprocessor controlled stepping 
motors. Each feature is briefly described and illustrated. Continuing 
developments are tabulated and briefly discussed. (LEW) 


33684 (SAND—82-8002, pp 265-270) Second generation 
heliostat development. Gillette, R.B. (Boeing Engineering 
and Construction Co., Seattle, WA). Feb 1982. NTIS, PC 
A13/MF AO1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

‘wo prototype heliostets were designed, fabricated and de- 
livered, and subsequently tested at the Central Receiver Test Facili- 
ty. The objectives of the project were to reduce heliostat cost, and 
to involve pertinent commercial industry to the maximum extent 
possible. The design of the heliostat is described and illustrated, and 
includes 12 canted reflector panels, H-frame/torque tube support 
structure, elevation over azimuth gimbal, pre-stressed pile-driven 
concrete pedestal, and — controlled digital-electronic con- 
trol system. (LEW) 
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33685 (SAND—82-8002, pp 271-278) Martin Marietta 
second generation heliostat 1981. Oldham, L.P. (Martin Mer- 
ietta Denver Aerospace, CO). Feb 1982. NTIS, PC A13/ 
MF AO1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

Three basic tasks are reported completed. The first is devel- 
opment of a low cost, mass-producible heliostat design with per- 
formance characteristics to achieve minimum busbar energy cost 
from a 50 MWe central receiver power plant. The second was the 
development of a preliminary design and a cost projection for a he- 
liostat central manufacturing facility sized to produce 50,000 helios- 
tats per year and to provide preliminary scenarios, techniques, tool 
designs, concepts, and costs for the manufacture, transportation, in- 
stallation, and maintenance of the second generation heliostats at 
that production site. The third task consists of fabricating and in- 
stalling two prototype second generation heliostats at the Central 
Receiver Test Facility and supporting the testing of these proto- 
types. It is concluded that the heliostat is essentially ready to meet 
user needs, that the design is sound and that the unit will have a 
low life-cycle cost. The design of the heliostat is described, and the 
cost projection is summarized, with prices of installed heliostats 
projected to $103.39/m? and operating and maintenance cost esti- 
mated to be $0.833/m% Future plans ae briefly summarized. (LEW) 


33686 (SAND—82-8002, pp 279-288) Second — 
heliostat. Steinmeyer, D.A. (McDonnell Douglas Astronau- 
tics Co., Huntington Beach, CA). Feb 1982. NTIS, PC 
A13/MF A0l. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The design and testing of a second generation heliostat is de- 
scribed. The heliostat has a reflective area of about 57 square 
meters. It is short and wide and facilities rapid field cleaning proce- 
dures. The support structure, mirror modules, drives, foundation, 
and control are described as well as the life testing program. 
(LEW) 


33687 (SAND—82-8002, pp 289-298) Sandia testing and 
analysis of the second generation heliostats. Delameter, W.R. 
(Sandia National Labs., Livermore, CA). Feb 1982. NTIS, 
PC A13/MF AOl1. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

The testing and analysis program consists of prototype helio- 
stat testing at the Central Receiver Test Facility (CRTF), mirror 
module testing, structural analysis using the SAP4 finite element 
computer code, and compliance with heliostat design specifications, 
which are broken down into operational modes, optical perform- 
ance, survival, and 30-year life. The purpose and method of each 
heliostat test at CRTF and of each mirror module test is tabulated, 
and the heliostat design requirements and key test results are sum- 
marized. It is concluded that with low risk design changes, all of 
the four tested heliostats are viable. (LEW) 


33688 (SAND—82-8002, pp 299-308) Heliostat founda- 
tion analysis. Davidson, H.L. Feb 1982. NTIS, PC A13/MF 
A0l. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

Using a semi-empirical design model, a design/analysis com- 
puter program for laterally loaded drilled piers was developed, en- 
titled PADLL. The program can treat both flexible and nearly 
rigid pier-type foundations embedded in multilayered subsurface 
profiles. A subsurface investigation with pressuremeter testing and 
laboratory testing at the Central Receiver Test Facility site was 
conducted to permit development of idealized subsurface profiles 
and to provide strength and stiffness material parameters for the 
soil. Predictions and test data for the test piers are presented. 
PADLL was used to design a drilled pier foundation for specified 
loads and performance criteria. It is concluded that smaller piers 
than currently proposed for second generation heliostats may be ap- 
propriate. (LEW) 
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33689 (SAND—82-8002, pp 309- 318) Antisoiling coat- 
ings for mirrors. Baum, B. (Springborn Labs. Inc., Enfield, 
CT). Feb 1982. NTIS, PC A13/MF AOl. 

From Department of Energy solar central receiver annual 
meeting; Claremont, CA, USA (13 Oct 1981). 

A project is discussed whose objectives were to develop 
methods for preventing or minimizing soiling of the surface of the 
glass-mirrored heliostat and the plastic dome over the aluminized 
Mylar mirror and also to facilitate the cleaning process. The sub- 
strates considered were float glass, Kynar (polyvinylidene fluoride), 
and Petra A polyester. The two general approaches to provide a 
surface with dirt-repellant properties are reaction of an antistatic or 
soil-release agent either directly with the surface or through an in- 
termediate coupling agent, and binding of the additives to the sur- 
face through a polymeric coating. Evaluation of the various coat- 
ings on the three substrates was accomplished by a sequential 
screening procedure. Materials were tested for clarity, adhesion, 
antisoiling properties, abrasion resistance, antistatic properties, and 
permanence. The cost effectiveness of various coatings on various 
substrates is also estimated. A water wash apparatus designed for 
cleaning heliostats is described. (LEW) 


33690 (SERI/TR—631-1248) Solar pond-driven distilla- 
tion and power production system. Johnson, D.H.; Leboeuf, 
C.M.; Waddington, D. (Solar Energy Research Inst., 
Golden, CO (USA)). Dec 1981. Contract AC02-77CH00178. 
24p. NTIS, PC A02/MF A0O1. Order Number DE82010998. 

A solar pond-driven distillation and power production 
system is described. The storage layer of the solar pond serves as 
the holding tank for the concentrated brine effluent from the distil- 
lation process as well as the collector and storage medium for solar 
energy used to heat incoming salty river water. Steam from the dis- 
tillation process expands through a turbine/generator combination 
to provide power for the water circulation and vacuum pumps of 
the system. Water from the surface mixed layer of the pond is used 
to condense the steam. The closely integrated distillation and 
power production system converts an incoming stream of brackish 
or saline water into an outlet stream of the required purity. Salt and 
power are also products of the system. A thermodyanamic analysis 
of the energy and mass balances of the system has been performed 
and a performance model of the system has been developed. This 
model was used to compute the requirements for desalting several 
saline tributaries of the Colorado River. 


33691 (STTFUA—81/11) Proceedings of STTF testing 
for long-term systems-performance workshop. (Solar Thermal 
Test Facilities Users Association, Albuquerque, NM 

SA)). Jul 1981. Contract AC02-77CHO00178. 34ip. 
CONF-810137—). NTIS, PC A15/MF AOl. Order 
Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

Separate abstracts were prepared for 27 papers in these pro- 
ceedings. Also included is one paper that has been previously ab- 
stracted for EDB. (LEW) 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


33692 (ANL/OTEC-BCM—027) OTEC-1 Power System 
Test Program: biolfouling and corrosion monitoring on 
OTEC-1,. Gavin, A.P.; Kuzay, T.M. (Argonne National 
Lab., IL (USA)). Sep 1981. Contract W-31-109-ENG-38. 
53p. NTIS, PC A04/MF A01. Order Number DE82007035. 

Biofouling and corrosion experiments performed on board 
The Ocean Energy Converter during the OTEC-1 deployment are 
summarized. The equipment installed for the experiments, details of 
the operating history of the experiments, and results obtained are 
described. Details of equipment and operating experience are in- 
cluded which it is hoped will be of use in planning future experi- 
ments of this type. 
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33693 (PB—82-126053) Regulations to implement Public 
Law 96-320, the Ocean Thermal Energy Conversion Act of 
1980, Final regulatory impact and flexibility analysis. (Na- 
tional Oceanic and Atmospheric Administration, Washing- 
ton, DC (USA). Office of Ocean Minerals and Energy). Jul 
1981. 39p. NTIS, PC A03/MF AO1. 

The regulations discussed in this analysis implement Public 
Law 96-320, the Ocean Thermal Energy Conversion (OTEC) Act 
of 1980, by establishing a regulatory system which will permit and 
encourage commercial development of OTEC technology. In addi- 
tion, the Final Regulatory Flexibility Analysis concerning the effect 
of the regulations on small entities is included. 


33694 (PB—82-129396) Technical guidance document for 
environmental requirements of commercial OTEC licensing 
regulations (15 "CFR Part 981). (National Oceanic and At- 
mospheric Administration, Washington, DC (USA). Office 
of Ocean Minerals and Energy). Sep 1981. 110p. NTIS, PC 
A06/MF AOi. 

This document provides a potential OTEC applicant with 
the insights believed needed to satisfy the environmental informa- 
tion requirements of the regulations for licensing commercial 
OTEC facilities and plantships. This information should be used by 
applicants to define the site-specific details of the needed environ- 
mental assessment, and the details should then form a basis for pre- 
application consultations on the environmental requirements. 


1409 Solar Thermal Utilization 


REFER ALSO TO CITATION(S) 33309, 33690, 33691, 34054, 34074 


33695 (AD-A—108382/3) Design calculation procedure 
for passive solar houses at Navy installations in regions with 
cold climate. Volume I. Preliminary report, April 1980-Sep- 
tember 1981. Lumsdaine, M.; Lumsdaine, E. (New Mexico 
State Univ., Las Cruces (USA)). Oct 1981. 123p. NTIS, PC 
A06/MF AOl1. 

A ‘worksheet’ approach is used in that the user may work 
through an example passive solar design by following the text in 
the report. Included are tables for heating degree days, solar heat 
gains, building R factors, orientation factors, roof overhang designs, 
etc. Performance is calculated on a monthly basis. The reports are 
presented for five geographical regions with content and text 
format similar, differing only in the appropriate regional factors. 
Appropriate designs are given for Navy installations in regions with 
cold climate. 


33696 (AD-A—108383/1) Design calculation procedure 
for passive solar houses at Navy installations in east coast re- 
gions with temperate climate. Volume II. Preliminary report, 
April 1980-September 1981. Lumsdaine, M.; Lumsdaine, E. 
(New Mexico State Univ., Las Cruces (USA)). Oct 1981. 
117p. NTIS, PC A06/MF AOl. 

A ‘worksheet’ approach is used in that the user may work 
through an example passive solar design by following the text in 
the report. Included are tables for heating degree days, solar heat 
gains, building R factors, orientation factors, roof overhang designs, 
etc. Performance is calculated on a monthly basis. The reports are 
presented for five geographical regions with content and text 
format similar, differing only in the appropriate regional factors. 
Appropriate designs are given for Navy installations in East Coast 
regions with temperate climate. 


33697 (AD-A—108384/9) Design calculation procedure 
for passive solar houses at Navy installations in regions with 
warm, humid climate. volume iii. Preliminary report, April 
1980-September 1981, Lumsdaine, M.; Lumsdaine, E. (New 
Mexico State Univ., Las Cruces (USA)). Oct 1981. 132p. 
NTIS, PC A07/MF "A01. 

A ‘worksheet’ approach is used in that the user may work 
through an example passive solar design by following the text in 
the report. Included are tables for heating degree days, solar heat 
gains, building R factors, orientation factors, roof overhang designs, 
etc. Performance is calculated on a monthly basis. the reports are 





4097 / ERA VOL. 7, NO. 13 


presented for five geographical regions with content and text 
format similar, differing only in the appropriate regional factors. 
Appropriate designs are given for Navy installations in regions with 
warm, humid climate. 


33698 (AD-A—108385/6) Design calculation procedure 
for passive solar houses at Navy installations in the pacific 
northwest. Volume IV. Preliminary report, April 1980-Sep- 
tember 1981. Lumsdaine, M.; Lumsdaine, E. (N 

State Univ., Las Cruces (USA)). Oct 1981. 120p. NTIS, PC 
A06/MF AO1. 

A ‘worksheet’ approach is used in that the user may work 
through an example passive solar design by following the text in 
the report. Included are tables for heating degree days, solar heat 
gains, building R factors, orientation factors, roof overhang designs, 
etc. Performance is calculated on a monthly basis. The reports are 
presented for five geographical regions with content and text 
format similar, differing only in the appropriate regional factors. 
Appropriate designs are given for Navy installations in the Pacific 
Northwest. 


33699 (AD-A—108386/4) Design calculation procedure 
for passive solar houses at navy installations in warm califor- 
nia climates. Volume V. Preliminary report, A 1980-Sep- 
tember 1981, Lumsdaine, M.; Lumsdaine, E. (New Mexico 
State Univ., Las Cruces (USA)). Oct 1981. 12ip. NTIS, PC 
A06/MF AO1. 

A ‘worksheet’ approach is used in that the user may work 
through an example passive solar design by following the text in 
the report. Included are tables for heating degree days, solar heat 
gains, build R factors, orientation factors, roof overhang designs, 
etc. Performance is calculated on a monthly basis. The reports are 
presented for five geographical regions with content and text 
format similar, differing only in the appropriate regional factors. 
This volume gives appropriate designs for Navy installations in 
warm California climates. 


33700 (BMFT-FB-T—80-062) Domestic water heating by 
solar energy. Final report. Reinmuth, F. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
pe 1980. 37p. (In several languages). NTIS, PC A03/MF 
A0l. 


A solar hot water plant was equipped with extensive measur- 
ing instrumentation. The main results of tests carried out during 1 
year, are: the average collector efficiency during 1 year operation is 
15.9% the total collector area of 30 sqm (23 sqm oriented to the 
south-west and 7 sqm to the south-east) produces 3.9 MWhr useful 
heat in 12 months the climatic data of the test year (Sun radiation 
and outside temperatures) approximately agree with multiyear aver- 
age data from the German weather bureau) and the 30 sqm collec- 
tor plant only supplies 16% of the total yearly heat demand of the 
new dwelling of 150 sqm useful area (for space and hot water heat- 
ing). 


33701 (CONF-820217—6) High COP rotating wheel 
solid desiccant system. Macriss, R.A.; Zawacki, T.S. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). 1982. 15p. In- 
stitute of Gas Technology, 3424 South State Street, IIT 
Center, Chicago, IL 60616. 

From 9. energy technology conference; Washington, DC, 
USA (16 Feb 1982). 

Portions of document are illegible. 

Solar and solar-gas activated desiccant space-conditioning 
systems can be reasonably compact, simple and void of high tech- 
nology components, with operation that is intrinsically safe, of po- 
tentially long-life, and with moderate servicing demands. They can, 
further, operate in any US climate and utilize, even under maxi- 
mum design conditions, low-grade thermal input, typical of low- 
cost, flat-plate collectors. A technical assessment is presented of a 
third-generation desiccant cooling unit approaching ARI (American 
Refrigeration Institute) design-point Coefficient of Performance 
(COP) for cooling of 0.95, at a design-point Energy Efficiency 
Ratio (EER) of over 20, and a Seasonal Coefficient of Performance 
(SCOP) for heating of 0.75. Typically, solar-gas desiccant systems 
operate on open-cycle principles and can provide cooling, heating, 
ventilation, and/or humidification/dehumidification and use ambi- 
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ent air as the working fluid, thus avoiding the need for high-pres- 
sure, or highvacuum, sealed-refrigerant assemblies. Among several 
alternative solar-desiccant systems, the adiabatic, rotary-regenera- 
tive system is the most advanced open-cycle, solid-desiccant, heat- 
ing-cooling system presently considered for solar applications. In 
addition to space heating and cooling, the system can inexpensively 
provide fresh make-up air due to its regenerative nature. Since 
1974, two residential-size units have been under development, and 
laboratory, field, and manufacturing-cost evaluations have high- 
lighted their potential advantages for space conditioning. Recently, 
a third advanced unit was designed, which incorporates identical 
technology to that of the earlier models and a higher effectiveness 
heat exchanger. Projected rated and seasonal cooling performance 
comparison between the advanced and earlier models are also pre- 
sented for three climatic regions. 


33702 (DOE/CS/30206—T1) Open-cycle lithium chloride 
(solar) cooling. Final report, 1 February 1980-31 May 1981, 
Loef, G.O.G.; Rao, S.; Lenz, T. (Colorado State Univ., 
Fort Coilins (USA). Solar Energy Applications Lab.). Dec 
1981. Contract AC03-79CS30206. 55p. NTIS, PC A04/MF 
A01. Order Number DE82005665. 

The characteristics of packed towers for use with open-cycle 
lithium chloride solar cooling are described, including types of 
packing, pressure drop, irrigated packings and allowable vapor ve- 
locity. The theory of packed column operation is outlined. Coeffi- 
cients of heat transfer and mass transfer in a packed column in 
which water is vaporized from a LiCi solution by heated air are 
expermentally determined. The influences of air flow rate, humid- 
ity, and temperature on the coefficients of heat transfer and mass 
transfer in a packed column are also determined. Theoretical pre- 
dictions of transfer coefficients and packed column sizes in an open 
cycle LiCl solar cooling system are verified. The feasibility of oper- 
ating an open cycle cooling system is established. (LEW) 


33703 (DOE/CS/30334—T1) Community United Meth- 
odist Church solar classroom building. Phase II. (Community 
United Methodist Church, Columbia, MO (USA)). 1981. 
Contract FC02-80CS30334. 15p. NTIS, PC A02/MF AOl1. 
Order Number DE82006907. 

The new building reported is formed by three 20 foot by 70 
foot modules, each with the long axis in the east-west direction and 
with a shed roof over each. Solar features include daylighting, fixed 
insulating shades over the clerestory windows to minimize heat loss 
during the winter, some operable clerestory windows for ventilla- 
tion, thermal mass in the form of a concrete floor slab and dark 
concrete masonry walls on the north end of interior space, ceiling 
fans for air circulation and sensible cooling, and a large exhaust fan 
for night cooling. Backup heating is provided by a natural gas fur- 
nace, and an air-conditioning unit is included primarily for humidity 
control in the summer. The building is highly insulated and incor- 
porates designs which minimize air infiltration. A cost analysis for 
construction of the building is included. (LEW) 


33704 (DOE/CS/30377—2) Passive-solar manufactured 
housing. Final report. (National Homes Corp., Lafayette, IN 
(USA)). 17 Nov 1980. Contract FC02-80CS30377. 135p. 
NTIS, PC A07/MF AO1. Order Number DE82007598. 

Three model homes were developed. An existing model was 
modified to optimize the direct gain passive solar contribution with- 
out using new materials and with little or no added cost. A new 
model uses new design concepts to increase the direct gain passive 
solar contribution at little or no extra cost. A third model combines 
the direct gain and sunspace concepts to optimize the passive solar 
contribution at a moderate cost increase. The design, design proc- 
ess, cost analysis, thermal and solar analysis, marketing analysis and 
working drawings are included. (MHR) 


33705 (DOE/CS/34696—1) Development of a gas backup 
heater for solar domestic hot-water systems. Final report, 
April 1978-April 1980. Morrison, D.J.; Grunes, H.E.; de 
Winter, F.; Armstrong, P.R. (Altas Corp., Santa Cruz, CA 
(USA)). Jun 1980. Contract AC02-78CS34696. 199p. NTIS, 
PC A09/MF A0O1. Order Number DE82007094. 
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A comprehensive program was undertaken to develop a 
unique gas fired backup for solar domestic hot water systems. De- 
tailed computer design tools were written. A series of heat transfer 
experiments were performed to characterize the performance of in- 
dividual components. A full scale engineering prototype, including 
the solar preheat tank and solar heat exchanger, was designed, fab- 
ricated and subjected to limited testing. Firing efficiency for the 
backup system was found to be 81.4% at a firing rate of 50,000 
Btu/h. Long term standby losses should be negligible. 


33706 (NASA-TM—82442) Solar cooling system per- 
formance, Frenchman's Reef Hotel, Virgin Islands. Final 
report. Harber, H. (National Aeronautics and Space Admin- 
istration, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Sep 1981. 25p. NTIS, PC A02/MF AOI. 

The operational and thermal performance of a variety of 
solar systems are described. The Solar Cooling System was in- 
stalled in a hotel at St. Thomas, U. S. Virgin Islands. The system 
consists of the evacuated glass tube collectors, two 2500 gallon 
tanks, pumps, computerized controller, a large solar optimized in- 
dustrial sized lithium bromide absorption chiller, and associated 
plumbing. Solar heated water is pumped through the system to the 
designed public areas such as lobby, lounges, restaurant and hall- 
ways. Auxiliary heat is provided by steam and a heat exchanger to 
supplement the solar heat. 


33707 (PB—81-217176) Solar energy applications for 
dwellings; modelling and simulation part. Final report. Jor- 
gensen, O. (Commission of the Euro a Communities, 
eae 1980. 111p. NTIS (US Sales Only), PC A05/ 


ri comparison of methods for predicting the performance of 
solar heating systems has been coordinated within the CEC Solar 
Energy RandD program. The methods which are developed within 
the EC countries are presented and compared in this report. The 
methods have been used to predict the performance of three differ- 


ent solar heating systems: a domestic hot water system, a pure 
house heating system and a combined system. Three different sets 
of weather data have been used: Carpentras, Hamburg and Ireland. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 33690, 33691, 34231 


33708 (AD-A—109038/0) State-of-the-art review of solar 
ponds. Final report. Tolbert, W.A. (Air Force Research and 
Technology Liaison Office, Golden, CO (USA)). Apr 1981. 
16p. NTIS, PC A02/MF AO1. 

This report provides a brief but concise review of solar pond 
technologies and their potential for application within the military. 
The report covers salt gradient solar ponds (SGSP), shallow solar 
ponds (SSP), saltless convecting solar ponds, gel ponds, viscosity 
stabilized ponds, and membrane ponds. In addition, several criteria 
were evaluated with respect to solar ponds. These included reliabil- 
ity, maintainability, efficiency, survivability, environmental impact 
and economics. Research and development requirements and on- 
going activities were also summarized. This report documents one 
of several ongoing state-of-the-art reviews of solar technologies 
performed by an Air Force liaison office with the Department of 
Energy. 


33709 (AD-A—109039/8) State-of-the-art review of low- 
cost collector technologies. Final report. Tolbert, W.A. (Air 
Force Research and Technology Liaison Office, Golden, 
CO (USA)). Jun 1981. 13p. NTIS, PC A02/MF AOI. 

This report provides a brief but concise review of low-cost 
solar collector technologies and their potential for application 
within the military. The report covers low-cost, light-weight con- 
cepts for flat-plate collectors, parabolic trough collectors, heliostats 
and parabolic dish collectors. In addition, several criteria were 
evaluated with respect to low-cost collector technologies. These in- 
cluded reliability, maintainability, survivability, mobility/erectibi- 
lity, environmental impact and economics. Research and develop- 
ment requirements and ongoing activities were also summarized. 
This report documents one of several ongoing state-of-the-art re- 
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views of solar technologies performed by an Air Force liaison 
office with the Department of Energy. 


33710 (DE—81-028870) Second-generation heliostat de- 
velopment. Volume 1: sections 1.0 to 3.0. Final report, 16 Jul 
1979 - 31 Mar 1981. (Northrup, Inc., Hutchins, TX (USA); 
Bechtel National, Inc., San ‘rancisco, CA (USA)). Mar 
1981. 203p. NTIS, PC A10/MF AOl. 

The Northrup heliostat, the major component elements, and 
the rationale for the approach selected are described in detail. The 
performance evaluation is presented, including weight, deflections, 
stress levels, and, in the case of the drive unit, torque, speed, and 
efficiency performance. System studies are summarized, including 
wind loads and moments, mirror module trade studies, rack struc- 
ture trades, drive unit trade studies, and stow position trade studies. 
The results of the electronic and mechanical tests are summarized. 


33711 (DOE/CS/32980—T1) Viscosity-stabilized solar 
ponds, Final report. (Center for the Environment and Man, 
Inc., Hartford, CT (USA)). 7 Aug 1981. Contract AC02- 
16CS32980. 53p. NTIS, PC A04/MF A01. Order Number 
DE82007513. 

Work previously completed on polymer-stabilized solar 
ponds is described. A detailed outline is provided of work proposed 
to expand upon and complete the work and to determine the feasi- 
bility, both technical and economic, of a polymer-stabilized solar 
pond. Information is presented on the polymers that have been re- 
ported in the literature and by the manufacturer of the polymer 
Carbopol. Proposed management and schedules and descriptions of 
the proposed personnel and facilities are included. A paper is in- 
cluded which describes some candidate organic materials, discusses 
data relating to solar input, the relationship between the total 
energy available, and the requirements for domestic heat, and pres- 


ent preliminary design ideas. (LEW) 


33712 (LMSC-D—766220) Evaluation of selective solar 
absorber surfaces. Phase I. Final technical report, October 1, 
1978-March 30, 1980. Greenberg, S.A. (Lockheed Palo Alto 
Research Labs., CA (USA)). Apr 1980. Contract AC04- 
78CS15361. 76p. NTIS, PC AOS/MF AO1. Order Number 
DE82004140. 

A study has been performed of the optical properties and 
performance of selective solar absorber materials. Both metal/metal 
oxide surfaces, including black chrome and black nickel, and other 
types of selective surfaces, including evaporated coatings have been 
evaluated. Materials have been characterized with respect to solar 
absorptance and infrared emittance properties. The effects of short- 
term and extended environmental stresses on operational properties 
have been studied by means of accelerated laboratory simulation 
techniques. Test parameters have included ultraviolet radiation, ele- 
vated temperature and humidity, thermal cycling and stagnation 
heating. Electroplated black chrome coatings on copper, stainless 
steel, mild steel, and aluminum have been shown to maintain high 
solar absorptance and low emittance properties under all environ- 
mental conditions. Multilayer evaporated and sputtered thin film se- 
lective surfaces have also proven to have adequate optical property 
characteristics. Experimental selective black paints also show prom- 
ise of meeting the environmental stability requirements for low-tem- 
perature solar collector applications. Failure modes for specific 
coating systems included adhesive wrinkling and delamination, 
spalling during thermal cycling, and corrosion during extended hu- 
midity tests. 


33713 (LMSC/D—811826) Evaluation of selective solar- 
absorber surfaces. Semi-annual report, March 25-September 
24, 1981. Osiecki, R.A. (Lockheed Palo Alto Research 
Labs., CA (USA)). Oct 1981. Contract AC04-78CS15361. 
24p. NTIS, PC A02/MF A0O1. Order Number DE82001602. 

The goals of the study reported are: to induce the degrada- 
tion of the optical properties of selected samples of surface finishes 
by exposing them to a high humidity/high temperature environ- 
ment for extended periods of time; and to analyze the degraded and 
non-degraded surface finishes to determine the operative degrada- 
tion mechanism in each surface finish. The eight surface finishes 
tested include: black chrome on aluminum, on copper, and on 
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nickel-plated copper; copper oxide/copper on mild steel; nickel- 
chromium oxide on nickel foil; a chromate conversion coating; and 
a thickness sensitive, silicone based paint. Values of the spectral re- 
flectance, absorptance, and emittance are presented for degraded 
samples. Surface analysis is reported complete for some of the sam- 
ples. (LEW) 


33714 (NASA-CR—161845) Indoor test for the thermal 
performance evaluation of the DEC 8A Large Manifold Sun- 
master evacuated tube (liquid) solar collector. (Wyle Labs., 
me AL (USA)). Sep 1981. 33p. NTIS, PC A03/MF 

The Sunmaster DEC 8A Large Manifold solar collector 
using simulated conditions was evaluated. The collector provided 
17.17 square feet of gross collector area. Test conditions, test re- 
quirements, an analysis of results, and tables of test data are report- 
ed. 


33715 (PB—81-870966) Aspherical lenses: preparation 
and applications. January, 1975-July, 1981 (citations from the 
International Information Service for the Physics and Engi- 
neering Communities Data Base). Report for January 1975- 
July 1981, (National Technical Information Service, Spring- 
field, VA (USA)). Jul 1981. 12ip. NTIS PC 01/MF NOl. 

The applications of aspherical lenses to holographic and in- 
frared devices, as well as to fiber optics, ultrasonics, and lasers, are 
considered. Special emphasis is placed on solar collectors. Methods 
for lens and mirror preparation are also included. (Contains 110 ci- 
tations fully indexed and including a title list.) 


33716 (PB—82-129834) Solar collectors for flat roofs. 
Dohse, G.; Reisewitz, G. (Esser (Klaus) G.m.b.H. and Co. 
K.G., Duesseldorf (Germany, F.R.)). Au P~/. 23p. 
(BMFT-FB-T—80-043-E). NTIS, PC A02/M 

Main objects were the development and fore of 
solar collectors for flat roofs ready for production and testing their 
ability for a long service life. Furthermore, the problematic nature 
of installation techniques, which meet technical requirements and 
guarantee good operation, as well as optimization of collector parts, 
considering the choice of material on manufacturing techniques, 
shall be investigated. Regarding linking up the collector to the inte- 
rior piping a both technically and economically satisfying solution 
has been found in especially designed roof penetrating connection 
elements and pipe support brackets. 


33717 (SAND—79-8196) Investigation of free-forced con- 
vection flows in cavity-type receivers. Final yearly report, 
1979-1980. Humphrey, J.A.C. (Sandia National Labs., 
Livermore, CA (USA)). Jan 1982. Contract AC04- 
76DP00789. 98p. NTIS, PC A0S5/MF A0O1. Order Number 
DE82010034. 

A summary is provided of the first of three years of experi- 
mental and theoretical research on free-forced convection flows in 
cavity-type solar receivers. New experimental and theoretical re- 
sults are presented and discussed. The implication of these findings, 
with respect to the future thrust of the research program, is clari- 
fied as well as is possible at the present time. Following various re- 
lated conclusions a summary and tentative schedule of work pro- 
jected for year two of research are presented. 


33718 Nonimaging second-stage elements: a brief com- 
parison. Kritchman, E.M. (University of Chicago, Enrico 
Fermi Institute, Chicago, Illinois 60637). Applied Optics; 20: 
No. 22, 3824-3825(15 Nov 1981). Contract FG02- 
79ET00089. 

A comparison is made between two different types of second 
stage reflective optical elements, specifically, the compound ellipti- 
cal concentrator and the trumpet. (AIP) 


33719 (PB—81-217267) Results and analysis of the CEC 
round-robin testing of three solar collectors. Derrick, A. 
Commission of the Euro Communities, Luxembourg). 
nd]. 101p. NTIS (US Sales Only), PC A05/MF E05. 

Twenty European laboratories collaborated in an attempt to 
standardise methods for the testing of solar collectors in a Europe- 
an climate. The following details are presented for each of the 
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three collectors: instantaneous efficiency, effective thermal capac- 
ity, overall heat loss coefficient, fluid pressure-drop measurements, 
and notes about the methods. 


(PB—81-217283) European solar collector testing 
activities and test methods. Final report. Derrick, A. (Com- 
mission of the European Communities, Luxembourg). [nd]. 
62p. NTIS (US Sales Only), PC A04/MF E04. 

Twenty European laboratories collaborated in an attempt to 
standardise methods of testing the efficiency of solar collectors. A 
list of the participating laboratories is provided with brief details of 
the test facilities available at each centre. Recommendations were 
made regarding the use of units and symbols, collector mounting 
and location, instrumentation for solar collector testing, and test 
methods. 


1420 Heat Storage 
REFER ALSO TO CITATION(S) 33691 


33721 (NASA-CR—161841) Parametric study of thermal 
storage containing rocks or fluid filled cans for solar heating 
and cooling, phase 2. Final report. Saha, H. (Alabama A and 
M Univ., Huntsville (USA). School of Technology). Feb 
1981. 47p. NTIS, PC A03/MF AO1. 

The test data and an analysis of the heat transfer characteris- 
tics of a solar thermal energy storage bed utilizing water filled cans 
and standard bricks as energy storage medium are presented. This 
experimental investigation was initiated to find a usable heat inten- 
sive solar thermal storage device other than rock storage and water 
tank. Four different sizes of soup cans were stacked in a chamber in 
three different arrangements-vertical, horizontal, and random. Air is 
used as transfer medium for charging and discharge modes at three 
different mass flow rates and inlet air temperature respectively. 
These results are analyzed and compared, which show that a verti- 
cal stacking and medium size cans with Length/Diameter (L/D) 
ratio close to one have better average characteristics of heat trans- 
fer and pressure drop. 


33722 (PB—82-123340) A 250 m3 _ hete420ogeneous 
water/pebble store (stockage heterogene eau/pierres de 250 
m3), Final report. Salagnac, J.L. (Commission of the Euro- 

Communities, Luxembourg). Pe. Abe (in French). 
({EUR—6777-FR). NTIS PC E05/MF EO 

After testing a laboratory scale stones pebble model for 
storing solar energy, a larger scale cylindrical, butyl rubber lined, 
semi-buried structure was designed. Details are given of the pebble 
packing, the water circulation, aad its operation during a 40 day ex- 
perimental run. Graphs indicate the temperature losses to the soil 
and gradients inside the store. In a development of the mathemat- 
ical model of the laboratory scale system, full-scale simulation dem- 
onstrated the interrelation of recycle water control and temperature 
gradients. 


15 GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 32935 
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33723 (DOE/NV/10072—4) Potential for substitution of 
geothermal energy at domestic defense installations and 
White Sands Missile Range. Bakewell, C.A.; Renner, J.L. 
(Gruy Federal, Inc., oy ory VA (USA)). Jan 1982. Con- 
tract AC08-80NV10072. 146p. NTIS, PC All/MF AOl. 
Order Number DE82007081. 

Geothermal resources that might provide substitute energy 
at any of 76 defense installations are identified and evaluated. The 
geologic characteristics and related economics of potential geother- 
mal resources located at or near the 76 installations were estimated. 
The geologic assessment identified 18 installations with possible 
geothermal resources and 4 Atlantic Coastal Plain resource con- 
figurations that represented the alternatives available to East Coast 
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bases. These 18 locations and 4 resource configurations, together 
with 2 possible resources at the White Sands Missile Range and a 
potential resource at Kings Bay, Georgia, were examined to deter- 
mine the relative economics of substituting potential geothermal 
energy for part or all of the existing oil, gas, and electrical energy 
usage. Four of the military installations - Mountain Home, Norton, 
Hawthorne, and Sierra - appear to be co-located with possible geo- 
thermal resources which, if present, might provide substitute 
energy at or below current market prices for oil. Six additional lo- 
cations - Ellsworth, Luke, Williams, Bliss, Fallon, and Twentynine 
Palms - could become economically attractive under certain condi- 
tions. No geothermal resource was found to be economically com- 
petitive with natural gas at current controlled prices. Generation of 
electric power at the locations studied is estimated to be uneconom- 
ic at present. 


33724 (DOE/RA/50075—-T3) Geothermal resource area 
11, Clark County area development plan. Pugsley, M. 
(Nevada Dept. of Energy, Carson City (USA)). 1981. Con- 
tract FC03-80RA50075. 5ip. NTIS, PC A04/MF AOl. 
Order Number DE82005789. 

Geothermal Resource Area 11 includes all of the land in 
Clark County, Nevada. Within this area are nine geothermal 
anomalies: Moapa Area, Las Vegas Valley, Black Canyon, Virgin 
River Narrows, Roger's Springs, Indian Springs, White Rock 
Springs, Brown's Spring, and Ash Creek Spring. All of the geo- 
thermal resources in Clark County have relatively low tempera- 
tures. The highest recorded temperature is 145°F at Black Canyon. 
The temperatures of the other resources range from 70 to 90°F. Be- 
cause of the low temperature of the resources and, for the most 
part, the distance of the resources from any population base, the 
potential for the development of the resources are considered to be 
somewhat limited. 


33725 (DOE/RA/50075—T4) Geothermal Resource Area 
5, mer Douglas, Lyon and Storey Counties area devel- 

re og 5 M. (Nevada Dept. of Energy, Carson 
City ( (USA). 1981. Contract FC03-80RA50075. 122p. NTIS, 
PC A06/MF AO1. Order Number DE82005788. 

Within this four county area there are many known geother- 
mal resources ranging in temperature from 70 to over 350°F. Thir- 
teen of these resources are considered major and have been selected 
for evaluation. Various potential uses of the energy found were de- 
termined after evaluating the study area's physical characteristics, 
land ownership and land use patterns, existing population and pro- 
jected growth rates, and transportation facilities. These factors 
were then compared with the site specific resource characteristics. 
The uses considered were divided into five main categories: electri- 
cal generation; space heating; recreation; industrial process heat; 
and agriculture. 


33726 (DOE/RA/50075—T8) Geothermal resource area 
3: Elko County. Area development plan. Pugsley, M. 
(Nevada Dept. of Energy, Carson City (USA)). fost ‘Con- 
tract FC03-80RA50075. 84p. NTIS, PC A05/MF AOIl. 
Order Number DE82007600. 

Geothermal Resource Area 3 includes all of the land in Elko 
County, Nevada. There are in excess of 50 known thermal anoma- 
lies in this area. Several of the more major resources have been se- 
lected for detailed description and evaluation in this Area Develop- 
ment Plan. The other resources are considered too small, too low 
in temperature, or too remote to be considered for development in 
the near future. Various potential uses of the energy found at each 
of the studied resource sites in Elko County were determined after 
evaluating the area's physical characteristics; the land ownership 
and land use patterns; existing population and projected growth 
rates; transportation facilities and energy requirements. These fac- 
tors were then compared with resource site specific data to deter- 
mine the most likely uses of the resource. The uses considered in 
this evaluation were divided into five main categories: electrical 
generation, space heating, recreation, industrial process heat, and 
agriculture. Within two of these categories several subdivisions 
were considered separately. It was determined that several of the 
geothermal resources evaluated in the Area Development Plan 
could be commercially developed. The potential for development 
for the seven sites considered in this study is summarized. 
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33727 (DOE/RA/50075—T11) Geothermal resource area 
10; Lincoln County, Nevada. Area development Pugsley, 
M. (Nevada Dept. of Energy, Carson City (USA)). 1981. 
Contract FC03-80RA50075. 54p. NTIS, PC A04/MF AOl. 
Order Number DE82007601. 

Geothermal Resource Area 10 includes all of the land in 
Lincoln County, Nevada. Within this area are 10 known geother- 
mal anomalies: Caliente Hot Springs, Panaca Warm Springs, 
Delume’s Springs, Flatnose Ranch Spring, Hiko Springs, Crystal 
Springs, Ash Springs, Geyser Ranch Springs, Hammond Ranch 
Springs, Sand Springs, and Bennett's Springs. The geothermal re- 
source in Lincoln County, though somewhat limited, has some po- 
tential for development. All of the known geothermal areas have 
measured temperatures of less than 160°F. Most have temperatures 
of less than 100°F. Because of the low temperature of the resource 
and, for the most part, the distance of the resource from any popu- 
lation base, the potential application types are somewhat restricted. 
Two of the 10 sites have significant potential in relation to local 
energy and economic requirements. Caliente has already partially 
developed the resource located under the community. It is now 
supplying some hot water and space heating needs for a trailer 
court, several homes, and a hospital. The energy already on-line in 
Caliente is making a significant impact on the economic base of the 
community and decreasing the demand for conventional energy re- 
sources. Recent studies have indicated the technical and economic 
feasibility of installing a district space heating system. If such a 
system were developed, it could only increase the economic bene- 
fits receeived from this alternative energy resource. Ash Springs 
has already been developed into a recreational area. Because of the 
high flow rate and the adequate water temperature of the resource, 
prawn or fish farming may have good potential at this site. 


33728 (PB—82-147380) Analysis of potential geothermal 
resources and their use: Lebanon Springs, New York. Dunn, 
J.R.; Cutcliffe, W.E. (Dunn Geoscience Corp., Latham, NY 
(USA)). Apr 1981. 59p. NTIS, PC A04/MF AO1. 

This project involved the effort to determine the feasibility 
of using previously identified warm waters at Lebanon Springs, 
New York, or elsewhere in the Capital District, as an energy 
source. In addition to geologic mapping of the Lebanon Springs 
area and Williamstown, Massachusetts area, thermal gradients were 
measured in 25 abandoned water wells in the area and the silica 
content and water temperatures of 78 active domestic water wells 
were determined. 


1502 Geology And Hydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 33725 


33729 (EUR—7029-FR) The influence of heterogeneity of 
a reservoir of stratified structure on the length of life of a 
geothermal doublet. Coblet, P. (Commission of the European 
—, Luxembourg). 1980. 60p. NTIS PC E04/MF 


The approach followed in this report is entirely numerical. 
A comparison was made, by means of a model, of the results of a 
simulation in a homogeneous formation with one in a heteroge- 
neous formation. The only heterogeneity tested was that of perme- 
ability. The results from these reservoirs were continually com- 
pared with those of the ‘homogeneous equivalent’, i.e. having the 
same transmissivity and thickness as the simulated reservoir. 


33730 (EUR—7030-FR) Single borehole method of study- 
ing the thermal properties of a fissured formation. Hosanski, 
J.M. (Commission of the European Communities, Luxem- 
bourg). 1980. 98p. (In French). NTIS PC E05/MF E05. 

The use of the single borehole method for determining in 
situ the thermal parameters of a fissured rock formation seems to 
give good results and has produced data compatible with those 
achieved in laboratory tests. 
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$3731 Plausible two-dimensional vertical model of the 
East Mesa Geothermal field, California. Goyal, K.P.; 
Kassoy, D.R. (Earth Sciences Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Journal of Geophysical Research; 86: No. B11, 10719- 
10733(10 Nov 1981). 

A two-dimensional conceptual model of the East Mesa Geo- 
thermal system is developed on the basis of existing geological, 
geophysical, geochemical, heat flux, and borehole logging data. Hot 
water rising in a set of faults is assumed to charge the reservoir, 
which is overlaid by a clay-rich cap. The temperature-depth distri- 
bution observed at the site implies that the liquid is convecting at a 
high Rayleigh number. In this approximation, liquid rises up the 
fault and spreads isothermally into the nearby sections of the reser- 
voir. The cooling effect of the surface on the flow in the reservoir 
is confined to a thin layer adjacent to the cap-reservoir interface 
near the fault. This layer grows with the distance from the fault. 
Eventually, the entire depth of the reservoir is cooled by the sur- 
face. The mathematical model is based on the flow of liquid water 
in a saturated porous medium. Results are obtained for the veloci- 
ties, pressures, and temperatures in the entire system consisting of 
fault zone, aquifer, and clay cap. Finally we compare the predicted 
surface heat flux to that measured at the site in shallow wells. It is 
concluded that the model represents a plausible description of fault 
zone controlled systems like that at East Mesa. 


1503 Geothermal Exploration And Exploration 
Technology 


33732 (EUR—7021-DE) Borehole Edesheim 1: formation 
tests in the Cyrenen marls, Wintershall, A.G. (Commission 
of the European Communities, Luxembourg). 1980. 60p. (In 
German). NTIS PC E04/MF E04. 


Formation tests have been carried out in the exploration bor- 


ehole Edesheim 1 (Palatinate) with the aim of investigating the geo- | 


thermal potential of the Cyrenen marl layers. At 1,474m depth, the 
following data have been determined: Temperature 75.5C, Pressure: 
150.4 bar. The total water consumption of 12.5 cubic meters (+ 0.3 
cubic meters circulation mud) indicates good permeability of the 
formation. 


33733 (EUR—7025-FR) Geothermal applications of the 
geochemical study of springs in the eastern Pyrenees. Mi- 
chard, G. (Commission of the European Communities, Lux- 
embourg). 1980. 6lp. (In French). NTIS PC E04/MF E04. 

During the first part of the project about 120 complete anal- 
yses of springs in the Pyrenees were performed by the laboratory. 
Subsurface temperatures were determined using classical geother- 
mometers and employing a low temperature model. In the second 
part of the project an attempt was made: (1) to present a general 
model that emphasises the chemistry of the springs; (2) to compare 
the behavior of certain trace elements with those of similar main 


ones; (3) to look for possible geothermometers based on trace ele- 
ments. 


33734 (EUR—7027-FR) Application of magnetotelluric 
prospecting methods to the geothermal exploration of the 
Mont Dore massif. Dupis, A.; Petiau, M.; Petiau, G. (Com- 
mission of the Euro Communities, Luxembourg). 1980. 
116p. (In French). NTIS PC E05/MF EOS. 

A considerable number of geological and geophysical studies 
have been performed during 1978 and 1979 in the Mont Dore 
region with support of the CEC. The results of the magnetotelluric 
studies show that geothermal prospecting is a real field of applica- 
tion for this method: the boundaries of the Caldera and the physical 
characteristics of the filling of the graben (resistivity and thickness 
of the different layers) have been defined and the anomalies in the 
resistivity have been demonstrated. Magnetotellurics show in par- 
ticular the presence of a deep conducting layer a depth of at least 4 
km in the central region of the Caldera. 
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1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 33737 
1508 Geothermal Power Plants 


33735 (CONF-811212—15) Condensation of R-11 on the 
outside of vertical enhanced tubes. Domingo, N. (Oak Ridge 
National Lab., TN (USA)). 1981. Contract W-7405-ENG- 
26. 15p. NTIS, A02/MF AOl. Order Number 
DE82005197. 

From 4. international conference on alternative energy 
sources; Miami Beach, FL, USA (14 Dec 1981). 

A review of condensation experiments with enhanced sur- 
face is presented in support of the program to develop improved 
condensers for geothermal binary power cycles. Experiments were 
conducted to determine heat transfer performance with Refriger- 
ant-11 (R-11) condensing on the enhanced (outside) surface of 
single vertical tubes. Twelve tubes of 2.54-cm (1-in.) nominal OD 
and 1.22 m (4 ft) length with fluted, spiralled, roped, and corrugat- 
ed surfaces were tested; several of the tested tubes also featured in- 
ternal enhanced geometries. A smooth tube served as the basis of 
comparison. Composite heat transfer coefficients (coefficients that 
include the resistances of both the condensing film and the tube 
wall), based on total tube outside area, are repoted for all tubes, 
except a double-(internal/external) fluted tube, where only overall 
heat transfer data are presented. The main conclusions from this 
study are: (a) for a given heat flux, an external fluted tube can in- 
crease composite condensing heat transfer coefficients by up to 5.5 
times the smooth tube values, giving better condensing performance 
than any of the other geometries tested; (b) a further increase in 
composite condensing coefficients can be achived by using drip 
skirts to remove the condensate from the surface at intervals along 
the condensing length; and (c) for a given overall temperature dif- 
ference and water flow rate, internal flutes can increase the overall 
performance by up to 17% over that for a tube with identical out- 
side flutes and a smooth inside surface. 


33736 (EPRI-AP—2098) Proceedings of the fifth annual 
geothermal conference and workshop. (Altas Corp., Santa 
Cruz, CA (USA)). Nov 1981. 292p. (CONF-8106135—). 
NTIS, PC A13/MF A01. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Forty-four papers are included. One paper was abstracted 
previously for EDB. Separate abstracts were prepared for forty- 
three. The workshop reports were not abstracted. (MHR) 


33737 (PB—81-872525) Environmental and economic as- 
pects of geothermal energy. January, 1975-July, 1981 (Cita- 
tions from the International Information Service for the 
Physics and Engineering Communities Data Base). Report for 
January 1975-July 1981. (National Technical Information 
Service, Springfield, VA (USA)). Jul 1981. 13lp. NTIS PC 
01/MF NO1. 

The economic and environmental aspects of electric power 
generation by means of geothermal energy are considered. The 
costs of drilling, heat transfer equipment, and material corrosion 
protection are discussed and compared with other alternative 
energy systems. (Contains 140 citations fully indexed and including 
a title list.) 


1509 Geothermal Engineering 
REFER ALSO TO CITATION(S) 33291 


33738 (PB—81-181638) Corrosion of materials and scal- 
ing in low-salinity East Mesa geothermal brines. Report of in- 
vestigations/1981. McCawley, F.X.; Cramer, S.D.; Riley, 
W.D.; Carter, J.P.; Needham, P.B. Jr. (Bureau of Mines, 
Avondale, MD (USA). Avondale Research Center). 1980. 
24p. NTIS, PC A02/MF AOi. 
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The Bureau of Mines, in pursuing its goal of extending the 
life span of strategic materials, conducted field corrosion studies at 
the East Mesa Known Geothermal Resources Area (KGRA) in the 
Imperial Valley, Calif., to determine the optimum materials of con- 
struction for use in geothermal mineral energy resource recovery 
plants. These studies included characterization of geothermal envi- 
ronments and in situ corrosion testing. The corrosion resistance of 
10 alloys exposed to 5 brine and steam process environments was 
evaluated using the low-salinity, high-temperature brine from geo- 
thermal well Mesa 6-1. 


1510 Direct Energy Utilization 


REFER ALSO TO CITATION(S) 33723, 33726 


16 TIDAL POWER 
1607 Tidal Power Plants 


$3739 (AD-A—105612/6) Global ocean tides. Part VII. 
The diurnal principal solar tide (P1), atlas of tidal charts and 
maps. Final report. Schwiderski, E.W. (Naval Surface 
Weapons Center, Dahlgren, VA (USA)). May 1981. 88p. 
NTIS, PC A05/MF AOl1. 

In Part I (Schwiderski, 1978a) of this report, a unique hydro- 
dynamical interpolation technique was introduced, extensively 
tested, and evaluated in order to compute partial global ocean tides 
in great detail and with a high degree of accuracy. This novel 
method has been applied to construct the diurnal principal solar 
(P1) ocean tide with a relative accuracy of better than 5 cm any- 
where in the open oceans. The resulting tidal amplitudes and phases 
are tabulated on a 1 deg X 1 deg grid system in an atlas of 42 deg 
X 71 deg overlapping charts covering the whole oceanic globe. A 
corresponding atlas of global corange and cotidal maps is included 
to provide the reader with a quick general overview of the major 
tidal phenomena. The specifying hydrodynamical parameters of the 
model are listed along with quoted sources of empirical tide data, 
and significant tidal features are explained and discussed. As expect- 
ed, since the periods of the diurnal tides P1 (24.07h) and K1 (23.93 
h) differ by only 0.14 h, these two tides resemble very closely each 
other (compare Part IV). Significant differences occur only in re- 
gions of rapid tidal variations. Of course, P1 resembles also the di- 
urnal 01 tide but to a visibly lesser degree (see Part V). 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 32935, 33589, 33593 


1701 Availability (climatology) 


33740 (PNL-SA—10063) Hybrid solar-wind energy con- 
version systems meteorological aspects. Aspliden, C.I. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). Dec 1981. Con- 
tract AC06-76RL01830. 16p. (CONF-811175—1). NTIS, PC 
A02/MF A0O1. Order Number DE82005798. 

From WMO technical conference on meteorology and 
energy; Mexico City, Mexico (3 Nov 1981). 

Both the solar and wind resources available in the boundary 
layer vary in time and space. Data indicate, however, that the 
availability of the two resources may complement each other on 
both short and long term bases in many regions to meet different 
load requirements in various applications. This suggests that solar- 
wind hybrid systems may be more attractive and suitable to meet 
specific power demands and/or to avoid expensive storage systems 
(or expansion of conventional systems) than wind or solar energy 
extracting systems alone. To investigate the feasiility of operation 
of hybrid wind-solar systems at a particular site, requires detailed 
and simultaneously acquired information on solar and wind energy 
availability on time scales from minutes to hours over a period of at 
least a year. Such data sets are rare and even then they are seldom 
found to be representative. 
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1704 Economics 


33741 (SERI/TR—09049-1-Vol.1) Small-wind-turbine 
production evaluation and cost analysis. Greaver, V.W.; 
Thornton, J.; Britt, J.F.; Davey, H.L.; McCarroll, D.A.; 
Wysocki, K.J. (Solar Energy Research Inst., Golden, CO 
(USA); General Motors Corp., Warren, MI (USA). GM 
bey rtation Systems Div.; Lamb (F. Jos.) Co., Warren, 
SA)). Dec 71981. Contract AC02-77CH00178. 07p. 
NTIS, PC A10/MF A0O1. Order Number DE82010675. 

This is the final report of a study conducted by the GM 
Energy Systems Group (formerly, GM Transportation Systems 
Center [GM TSC]), under SERI Subcontract No. XH-0-9049-1 to 
develop a factory cost for the production of a 10-kilowatt Wind 
Energy Conversion System. Three production levels are evaluated, 
1000 units per year, 10,000 units per year and 100,000 units per 
year. This final report was preceded by two interim reports, Wind 
Turbine Design Analysis, SERI/RR-9049-1, GM TSC EP-80123, 
and Production Analysis, SERI/RR-9049-2, GM TSC EP-81016, 
and the information contained in those reports has been incorporat- 
ed into this final report to provide a self-contained document. 


1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 33655 


33742 (GKSS—80-E-54) Comparative investigations of 
the performance of small wind energy conversion systems. 
Fries, S.; Borchers, D.; Petersen, G. (GKSS-Forschungszen- 
trum Geesthacht G.m.b. H., Yar a (Ger- 
many, F.R.)). 1980. 28p. NTIS, PC A03/MF AO1. 

From UN/ECE seminar on technology related to new 
energy sources; Juelich, West Germany (8 Dec 1980). 

A full scale, two year test program is described for nine dif- 
ferent 10 KW windmills at a site on the north Frisian island of Pell- 
worm. The power plants include horizontal axis machines with two 
or three rotor blades (with or without blade pitch control), hori- 
zontal axis multiblade (16-to 18 blades) machines, and vertical axis 
machines. Electric power output, energy production, the ac fre- 
quency, the revolutions-per-minute of the converter, and the yaw 
angle for each horizontal axis machine are measured continuously. 
Wind speed, wind direction, air temperature, humidity, air pressure, 
and solar insolation and additional meteorological parameters for 
the description of climatic conditions on the site are monitored. Mi- 
croprocessors are used for data processing and to control load resis- 
tances. The measurement of electric and nonelectric variables is de- 
scribed. 


33743 (JPRS—78876, pp 18-19) German-Argentine ex- 
periment: vertical-rotor wind engine. Raabe, P. Sep 1981. 
NTIS, PC A03/MF AO1. 

In West Europe report: science and technology, No. 72. 

Designed by aerodynamists, a wind motor built in Patagonia, 
is independent of the direction of the wind due to its vertical rotat- 
ing axis. The narrow rotor blades have optimum aerodynamic effi- 
ciency. Drum-like wind collectors at the top and bottom of the ro- 
tating axis serve as starters. The plant incorporates simple instead of 
sophisticated mechanical parts, and its maintenance requirements 
are extremely low. Only the two rotating bearings located at the 
top and bottom of the axis require lubrication, with the oil being 
changed only twice a year. 


33744 (NASA-CR—164879) Evaluation of a wind turbine 
electric power generator. Final report, 1 June 1980 - 15 Sep- 
tember 1981. Swim, W.B. (Tennessee Technological Univ., 
— (USA)). Oct 1981. 180p. NTIS, PC A09/MF 


A technical assessment of the aerodynamic performance of 
the wind wheel turbine (WWT) is reported. The potential of the 
WWT in utilizing wind as an alternate power source was evaluated. 
Scaling parameters were developed to predict the aerodynamic per- 
formance of WWT prototype sized to produce 3, 9, 30, and 100 kW 
outputs in a 6.7 m/sec wind. 
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$3745 (NASA-CR—165764) Aeroelastic analysis of a tro- 
poskien-type wind turbine blade. Nitzsche, F. (Stanford 
Univ., CA (USA)). Jul 1981. 12p. NTIS, PC A02/MF AO1. 

From International colloquium on wind energy; Brighton, 
England (Aug 1981). 

The linear aeroelastic equations for one curved blade of a 
vertical axis wind turbine in state vector form are presented. The 
method is based on a simple integrating matrix scheme together 
with the transfer matrix idea. The method is proposed as a conven- 
ient way of solving the associated eigenvalue problem for general 
support conditions. 


33746 (PB—82-801887) Wind power. 1979-October, 1981 

(citations from the NTIS Data Base). Report for 1979-Oct 81. 
ational Technical Information Service, Springfield, VA 
SA)). Nov 1981. 324p. NTIS PC NO1/MF NO1. 

The feasibility, use, and engineering aspects of wind power 
and windmills are discussed in these citations of Federally-funded 
research reports. Abstracts primarily cover the use of wind power 
for electric power generation and wind turbine design and perform- 
ance. General studies dealing with comparative analyses of wind 
power and alternative energy sources are included, as are energy 
storage devices which can be used in these systems. (This updated 
bibliography contains 317 citations, 182 of which are new entries to 
the previous edition.) 


33747 (PNL-SA—9965) Procedures for modeling wind- 
turbine performance from site wind data. Pennell, W.T.; 
Miller, A.H. (Pacific Northwest Lab., Richland, WA 

SA)). Oct 1981. Contract AC06-76RL01830. 38p. 
CONF-820311—1). NTIS, PC A03/MF AOl. Order 
Number DE82004009. 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (7 Mar 1982). 

A key problem in wind turbine siting is predicting how a 
given wind turbine will perform at a given site. Solving this prob- 
lem requires a model for converting wind information from a site 
into simulations of how a wind turbine installed at that site would 
behave. The various wind turbine performance issues that are of in- 
terest to a utility are: net energy production for a given time 
period; impact on hourly (or subhourly) system load; operational 
behavior of the wind turbine (number of startup/shutdown or 
yawing cycles); and dynamic impacts on the utility system. Differ- 
ent types of wind turbine performance models could be required 
for addressing each of these problems. The purpose of this article is 
to review current procedures for modeling wind turbine perform- 
ance and to evaluate how well each of these modeling techniques 
addresses the performance issues. 


33748 (FFA-TN-HU—2189-PT-4) Comparison of results 
obtained with two different methods for calculation of hori- 
zontal axis wind turbine performance, Part 4. Meijer, R. 
ae gtekniska Foersoeksanstalten, Stockholm (Sweden)). 
ndj. 3lp. NTIS, PC A03/MF AO1. 

The turbine and flow field are described with finite element 
techniques. For the case of a wind turbine operating in steady uni- 
form flow, performance and load characteristics were calculated 
and compared with the results from the standard computer pro- 
gram, WINRO, based on a combination of blade element and mo- 
mentum theory. The calculations were made for a reference test 
case at different wind speeds. The reference unit is a 9 m radius 
two bladed 65 kW turbine. The results are in excellent agreement 
except for low wind speeds probably because three dimensional ef- 
fects are more important for low wind speeds than for high. 
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33749 (AD-A—107566/2) Microbial fouling and its effect 
on power on. Summary report no. 1, 15 may 80-15 
= a C — w Gis rag bhey Sry N. (Montana 
tate Univ., Bozeman ; t. of Civi ineeri 
yo yo Mechanics). Sep 1981. tip. NEIS. Pe 
A06 AOl. 


This report describes experimental systems and preliminary 
experiments on biofilm growth and structure, biofilm effect on heat 
transfer resistance, biofilm effect on frictional resistance, growth ki- 
netics of bacterial suspensions, and biofilm and inorganic particulate 
interrelationships. This information will be used to develop a uni- 
fied theory for biofilm development and associated energy losses in 
tubular heat exchangers. Specific sections deal with apparatus and 
techniques used in the study; comparison of growth rates and struc- 
ture of biofilms containing Pseudomonas aeruginosa and Sphaeroti- 
lus natans; growth kinetics for suspensions of Pseudomonas aerugin- 
osa with glucose as a substrate; and calcium scaling rates in heat 
exchanger tubing at heat fluxes compatible with biofilm growth. 


33750 (ANL—81-62, pp 193-202) Measurement of pneu- 
matic transport of pulverized coal. Mathur, M.P. (Dept. of 
Energy, Mayas ga PA); Klinzing, G.E. Jan 1982. NTIS, 
PC A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

t present there is a dearth of information regarding the 
suitability of flow measuring devices for various applications, in- 
cluding the pneumatic transport of coal in connection with gasifica- 
tion and power generation processes. After a careful survey of 
commercially available devices, an Auburn Monitor and a Micro 
Motion flowmeter were chosen for detailed testing and evaluation 
at PETC. The Auburn Monitor relates the dielectric properties of 
solid/gas mixtures to mass flow rate, while the operation of the 
Micro-Motion flowmeter is based on the Coriolis force exerted by 
the solid/gas mixture flowing through a U-tube. The mass flow rate 
of solid/gas in pipes is a function of many system parameters, such 
as conveying gas velocity, injector tank pressure, pipe radius, and 
pressure drop; and of particle parameters, such as particle size con- 
sist and moisture content. The present study encompasses detailed 
evaluations of the aforementioned devices over broad ranges of 
these parameters. It was concluded that: (1) The Auburn Monitor 
can be used for monitoring coal/nitrogen mass flow. Variations in 
particle size distribution of coal between 30% and 70% minus 200 
mesh and in coal moisture content up to 4.6% have no apparent 
effect on its performance. A coal moisture content of 7.4% en- 
hances the voltage signal from the Auburn Monitor, presumably 
due to the large dielectric constant of water. (2) Insertion of the 
Micro Motion monitor into the test loop reduces the mass flow rate 
as well as the solid/gas loadings. Preliminary data so far indicate 
that the voltage signal from the Micro Motion monitor can be used 
to monitor the coal flow. (3) Fluid dynamic parameters such as voi- 
dage fraction, particle velocity, actual fluid velocity, and superficial 
gas velocity have been evaluated. Particle velocity is lower than 
the corresponding actual fluid velocity by no more than 8%. 


33751 (ANL—81-62, pp 627-634) Pulverized coal com- 
bustion detection using cross correlation techniques. Lon- 
erigg, mal Research Inst., Golden, CO). Jan 
982. NTIS, PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
in its various forms is regaining popularity as a fuel be- 
cause of the rapid depletion of other fossil fuels, such as oil and nat- 
ural gas. This has occurred despite some of the environmental haz- 
ards associated with its use. One of the most efficiency methods of 
utilizing coal to raise steam for electrical power generation, is by 
pulverizing or crushing it into a fine powder. It is then entrained 
into a stream of primary combustion air for transporting to the 
steam generator or boiler. Upon arrival at a burner, the coal dust is 
mixed with secondary air, and burnt in suspension. Coal flames of 
this type have traditionally been hard to detect in a burner manage- 
ment and fuel control system, yet such systems are vital to the safe 
and efficient operation of a pulverized coal-fired boiler. The detec- 
tion difficulties are mainly due to flame sensor line-of-sight obscura- 
tion problems, inter-burner discrimination in multi-burner installa- 
tions, and the general turbulence of the main fire ball within the 
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furnace cavity. This paper describes a pulverized coal combustion 
detection technique that employs the correlation between the 
acoustic energy radiated by coal particles undergoing combustion, 
and the electro-magnetic emissions in the infra-red, given off by 
short lived chemiluminescent carbon radicals, residing in the com- 
bustion zone of the flame. 


33752 (DOE/ET/20058—T2-Pt.1) Development of wood 
as an alternative fuel for large power-generating systems. Part 
I, Research on wood-burning gas turbines. Final report. Ham- 
rick, J.T.; Hamrick, T.M. (Aerospace Research Corp., Roa- 
noke, VA (USA)). Sep 1981. Contract AC05-78ET20058. 
87p. NTIS, PC A05/MF A011. Order Number DE82002034. 
Research is reported on the burning of pulverized green 
wood in suspension as a power plant fuel. Burner systems suitable 
for research into retrofitting of central station boilers as well as gas 
turbines were designed, built, and tested. It was determined that 
with combustion air preheated to 1000°F, green wood chips pul- 
verized to pass a 1/2 in. screen could be burned completely in sus- 
pension in a distance of 20 ft. For gas turbines where the combus- 
tion products must be mixed with air for cooling to 1500 to 1800°F 
before passing through the turbine, it was necessary to use smaller 
and partially dried wood particles to achieve complete combustion 
in the 20 ft distance. A gas cleaning method recently developed for 
effluent from coal-fired pressurized fluidized beds was adapted for 
use with the wood suspension burner and applied to a 500 hp gas 
turbine. The theoretical analyses, and results of computations made 
in the design of th gas turbine combustion system are provided to- 
gether with preliminary experimental results. Conclusions from the 
program are that retrofitting of large boiler systems is less practical 
from an economic and wood supply standpoint than installation of 
15 to 20 MW combined cycle gas turbine systems at 10 to 20 mile 
intervals in the forested areas of the country. The financial mecha- 
nism for spawning such a dispersed power generation program was 
provided by the Public Utility Regulatory Pclicy Act of 1978. 
Power in 15 to 20 MW amounts can be fed into most distribution 
lines in the US. Wheeling power in this manner from small, effi- 
cient power producing systems can save on fuel transportation and 
power distribution costs while providing local jobs. A 18 MW 
system with commercially available modular components was de- 
signed. The projected capital cost is less than $600 per installed 
KW (1981) and the estimated operating efficiency is 32 to 33%. 


33753 (DOE/ET/20058—T2-Pt.2) Development of wood 
as an alternative fuel for large power-generating systems. Part 
II. Selection of an oil- or gas-fired boiler system for retrofit. 
Final report. Hamrick, J.T. (Aerospace Research Corp., 
Roanoke, VA (USA)). Sep 1981. Contract ACO0S5- 
78ET20058. 30p. NTIS, PC A03/MF AO1. Order Number 
DE82002033. 

Four boiler systems which use oil as a fuel have been studied 
to determine the feasibility of retrofitting them to burn wood as an 
alternative fuel for power plants. It was concluded that direct burn- 
ing of wood in one of the systems provides an economical alterna- 
tive and that conversion of the three remaining boilers to operation 
in a waste heat mode in a combined cycle with wood burning-gas 
turbines offered the greatest economy of operation. Boiler system 
no. 1 of the Eugene, Oregon Water and Electric Board was chosen 
as the most viable candidate for retrofitting. An evaluation of that 
system was made and a preliminary retrofit design was developed. 
The retrofit system employs six wood-burning gas turbines. The ex- 
haust gases from the turbines are passed through the boiler provid- 
ing enough heat to operate at 75% of boiler capacity. The overall 
results are as follows: the net system output as retrofitted is 22,755 
kw compared to current maximum output of 7500 kw; the overall 
efficiency of the combined system based on eiectrical output of the 
generators and higher heating value of the wood feed is 32.5%; the 
estimated cost of the system is $7,966,235 or $352 per installed kw 
not including land; the approximate time required for installation of 
the system is 18 months; and based upon use of Douglas fir and 
hemlock bark and wood mixture with heating value of 9840 Btu/lb 
and 40% moisture, 504 tons of wood waste per day will be re- 
quired. 
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33754 (DOE/ET/20058—T2-Pt.3) Development of wood 
as an alternative fuel for large power-generating systems. Part 
Ill, Computer simulation of the dynamic response of an in- 
dustrial gas turbine with large-volume combustion and filter- 
ing system. Final report. Hamrick, N.A. (Aerospace Re- 
search Corp., Roanoke, VA (USA)). Sep 1981. Contract 
ACO05-78ET20058. 46p. NTIS, PC A03/MF AOl. Order 
Number DE82001997. 

Computer simulations are presented for predicting the dy- 
namic response of an industrial gas turbine generator set which in- 
cludes a large burner and clean-up system for direct combustion of 
solid fuel. The transient response is determined for both design 
speed and start up. Results of the simulations can be used to deter- 
mine necessary control sysem parameters. Initial simulations are dis- 
cussed for the cases of a sudden major load increase or decrease 
and a moderately varying load at design speed, and for turbine start 
up including modified test bed running. The method should mini- 
mize control design time and safety risks during the development of 
the new turbine system. 


33755 (EPRI-AP—2212) Economic evaluation of the co- 
production of methanol and electricity with Texaco gasifica- 
tion-combined-cycle systems. Final report. Brown, R.E.; De- 
laney, R.C.; Hsu, W.W.; Ravikumar, R.H.; Smelser, S.C.; 
Stock, R.M. (Fluor Engineers and Constructors, Inc., 
Irvine, CA (USA)). Jan 1982. 229p. NTIS, PC A1l1/MF 
AO01. Order Number DE82901983. 

This study evaluates process and cost reduction options for 
the production of methanol fuel for peaking and intermediate load 
generating units. Methanol is coproduced with electricity in this 
study from medium Btu gas generated in an oxygen blown Texaco- 
based Gasification Combined-Cycle (GCC) plant firing Illinois No. 
6 coal. The Chem Systems liquid phase methanol process is used in 
a once-through configuration where the unconverted reactor efflu- 
ent is used for gas turbine fuel. The cost of methanol was deter- 
mined by first calculating the revenue requirements of a Texaco- 
based GCC plant without methanol coproduction. The methanol 
coproduction case was then credited with those electricity revenues 
and the remaining revenues required (in excess of the electricity 
credit) then represented the revenue requirement for methanol co- 
production. The gasification facilities are similar in most respects to 
Case EXTC-79 published in EPRI Report No. AP-1624, except the 
gasification plant pressure has been increased from 600 psig used 
previously to 1000 psig in order to match the methanol synthesis 
requirements. This change in operating pressure was found not to 
be a significant factor on system efficiency or capital cost. Copro- 
duction of methanol in a Chem Systems once-through plant con- 
figuration shows a potential 30% first year savings over the nonre- 
gulated, dedicated coal-to-methanol plant employing currently com- 
mercial technology. The once-through scheme described in this 
report exists only at the experimental level. 


33756 (EPRI-CS—2124) Review of corrosion-resistant 
coatings for steam turbine components. Kramer, L.D. (Wes- 
tinghouse Electric Corp., Lester, PA (USA). Steam Turbine 
Generator Div.). Nov 1981. 112p. NTIS, PC A06/MF AO1. 
Order Number DE82902229. 

The state-of-the-art of coating technology has been reviewed 
for applicability to large steam turbine low pressure components. 
Inputs have been obtained from open literature, domestic and for- 
eign government contract documents and reports not encountered 
in the open literature, first hand contacts with coating vendors and 
other experienced personnel in the field, and recent experiences at 
two electric utilities. A total of twenty-four coating systems have 
been identified as feasible for the subject application. These systems 
are applied by eleven different coating techniques which result in 
either sacrificial or barrier type coatings being deposited. Second- 
ary factors such as deposited surface roughness, residual stresses, 
the need to reheat treat the material after coating, and cost are 
identified and discussed as required. Six coating vendors were vis- 
ited. These vendors offered sixteen of the coating systems ultimate- 
ly selected for the program. As a result of the literature surveys, 
vendor contacts, and review of the utility experiences, a selection 
of twenty-four coating systems has been made for future testing. 
The great variation in coating alloys and application techniques, 
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will not allow an intuitive prediction of coating performance on 
each substrate to be made at this time. For this reason, an extensive 
screening phase in RP 1408-1 is currently planned during 1980. 


$3757 195-206) Analytical models for 
the in ion of of relizbhiey in power plant systems. Zinter- 


weattintion 
hof, P. (Salzburg Univ. ood 9 Inst. fuer Mathematik). 
Aug 1980. (In German). NTIS (US Sales Only), PC A12/ 


From Seminar on methods for system planning under a spec- 
ified long term operation behavior; Karlsruhe, F.R. Germany (26 
Feb 1980). 

Investigation of complex energy supply systems is discussed, 
and planning in short-, middle- and long term range of the use of 
energy supply systems is considered. 


33758 (ORNL/TM—7808) Evaluation of short-term ex- 
posure to heated water and chlorine for control of the Asiatic 
clam (Corbicula fluminea). Mattice, J.S.; McLean, R.B.; 
Burch, M.B. (Oak Ridge National Lab., TN (USA)). Jan 
1982. Contract W-7405-ENG-26. 37p. NTIS, PC A03/MF 
A01. Order Number DE82010333. 

Based on the need for development of efficient procedures 
for prevention or control of fouling by the Asiatic clam, Corbicula 
fluminea, the response of these clams to chlorine in combination 
with rapid increases in water temperature was examined. Small 
clams were acclimated to 10 and 25°C, and large clams were accli- 
mated to 25°C. Experiments with each of these acclimation groups 
consisted of variables of total residual chlorine concentration (0, 5, 
7.5, and 10 mg/L) and test temperature (ambient and 3 test tem- 
peratures ranging from 35 to 46°C). The periods of exposure to in- 
creased temperature and chlorine were 40 and 30 min respectively. 
Clam mortalities were related to water temperature but not to chlo- 
rine exposure. At high temperatures at least 50% of the clams re- 
mained open through the entire chlorine exposure period. At higher 
temperatures all of the clams remained open. Even when clams re- 
mained open for the entire 30-min chlorine exposure period, all 
clams were not killed. However, virtually all clams exposed to 41 
to 43°C water temperatures were killed whether open or closed 
during the exposure period. Death due to temperature shock is the 
logical conclusion from these data. Combined application of heated 
water and chlorine at the concentrations used is not more effective 
in killing Corbicula than is heated water alone. Current regulations 
on the concentration of chlorine in power plant effluents indicate 
that further studies of control of Corbicula using chlorine offer 
little likelihood for success. (ERB) 


33759 (PB—81-216079) Water use by coal-fired power 
plants in 1975. Dalsted, N.L.; Green, J.W. (Economics and 
Statistics Service, Washington, DC (USA). National Eco- 
nomics Div.). Mar 1981. 50p. NTIS, PC A03/MF AO1. 

Steam electric generation plants require large quantities of 
water for dissipation of heat and waste disposal. Major systems in 
place are once-through, cooling tower, cooling ponds, and combi- 
nation systems involving two or more of these systems. Cooling 
tower systems are becoming more prevalent as water withdrawal 
requirements are less and heat is released through evaporative tech- 
niques. But closed evaporative methods are large consumers of 
water. Assessment of water requirements of existing coal-fired 
steam power generation facilities provides essential input for analy- 
ses of the impact of new coal-fired facilities on water and other nat- 
ural resources. The report summarizes water use of coal-fired 
power plants of over 100 megawatts in 1975. 


33760 (PB—82-143108) Manual on basic electrical design 
features for thermal power stations. (Central Board of Irriga- 
tion and Power, New Delhi (India)). May 1980. 38p. NTIS, 
PC A03/MF AOl1. 

This publication gives the details of the various items stand- 
ardized in thermal power stations having units of 60 to 210 MW. 
These recommendations have been made based on the general con- 
sensus and the practices that are prevailing within and outside the 
country. 


20 ELECTRIC POWER ENGINEERING 
2002 Environmental Aspects 


33761 (PB—82-148008) Analytical method for determin- 
ing seismic response of cooling towers on footing foundations, 
Structural research report. Gould, P.L.; El- 
Shafee, O.; Lee, B. (Washington Univ., St. ‘Louis, MO 
(USA). Dept. of civ Engineering). Oct 1981. 169p. NTIS, 
PC GC Abe/ ME AD 

The eth of a finite element model for the dynamic 
analysis of an axisymmetric thin rotational shell founded on a shal- 
low ring footing is described. The model was developed using 
high-precision rotational elements for the shell, isoparametric solid 
elements for the soil, and an energy transmitting boundary at the 
ring footing. In a sensitivity study of the equivalent boundary 
system to the driving frequency, the stiffness components were 
found to be more sensitive than damping components and the rota- 
tional components were found to be more sensitive than the transla- 
tional components. Free vibration, response spectrum, and time his- 
tory analyses of a hyperbolic cooling tower shell showed that the 
overall flexibility of the shell increased with a decrease in soil stiff- 
ness, reducing many forces in the shell proper and especially in the 
column support from the values calculated when the interaction is 
neglected. It is suggested that the structural design and resulting 
behavior of rotational shells can be improved by considering soil- 
structure interaction. 
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REFER ALSO TO CITATION(S) 33127, 33129, 33144, 33758, 34652, 34679, 
34695, 34711, 34737, 34740, 34813, 34829 


33762 (ANL—81-62, pp 360-367) Portable automatic 
monitor for continuously measuring sulphuric acid vapor in 
combustion gases. Hotchkiss, R.C.; Jackson, P.J.; Hilton, 
D.A. Jan 1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

¢ concentration of sulphuric acid in combustion gases is a 

dominant factor in determining the thermal efficiency, maintenance 
requirements and the impact on the environment of many fossil 
energy processes. A portable automatic continuous analysis and 
sampling system has been developed for measuring sulphuric acid 
vapor (SOs) in gas at concentrations between 0.5 and 100 v.p.m. A 
gas sample is withdrawn via a heated probe through a silica wool 
filter and any sulphuric acid is dissolved in 4:1 propan-2-ol: water 
solution; the ratio of flow rates of gas and solution is kept constant 
at a chosen value. Sulphate in the solution is determined by passing 
it through a static porous bed of barium chloranilate which yields 
an equivalent concentration of acid chloranilate ion. This is meas- 
ured photometrically at its absorption peak at 535 nm. The sam- 
pling probe and analyzer are linked by a flexible umbilical; probe 
and umbilical can each be up to 5 m long. The instrument is com- 
pact and suitable for measurements in industrial plants or in labora- 
tories over a wide range of ambient temperatures; there is easy 
access to components for maintenance. The construction and per- 
formance of the instrument are described. The monitor has been in 
commercial production since July 1978, and has been applied exten- 
sively in research on conventional and fluid bed (atmospheric and 
pressurized) combustion plant. 


33763 (ANL—81-62, Lig 560-568) Dust sampling at high 
temperature and pressure. Markoja, R.L. (Acurex Corp., 
Mountain View, CA); Shackleton, M.A.; Jack, R.; Gaglia, 
B.N. Jan 1982. NTIS, PC A99/MF AOl1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

e critical problem requiring solution in developing fossil 
energy processes is particulate removal at high temperature and 
pressure. To evaluate performance of hot gas cleaning devices, it 
has been necessary to develop particle sampling equipment for use 
under the temperature and pressure extremes encountered. Acurex 
has developed particle sampling equipment for a number of difficult 
environments, including the experimental pressurized fluidized bed 
combustor operated by International Energy Agency Grimethorpe 
in England. This paper is a description of the sampling needs and 
objectives at Grimethorpe, and a detailed description of these auto- 
mated sampling devices. During a typical sampling operation, the 
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probe is positioned at one or more points along a duct diameter and 
maintained in position for a given time interval while the sample is 
withdrawn. Large particles are collected by a cyclone while small 
particles are captured by a filter. After traversing the duct, the 
probe is retracted and the particulate matter is removed and 
weighed. On the basis of sample weight and measurements of total 
sample gas flow, the concentration of particulate matter in the duct 
can be determined. The HTHP sampling probe system consists of 
the following major components or subassemblies: sample probe 
and cyclone/filter oven, traversing mechanism, pressure housing, 
sample flow control, coolant flow control, electrical instrumenta- 
tion and controls, and computer. Each of these are described. 


33764 (ANL—81-62, pp 569) Discrete particle size ana- 
lyzer using a small angle forward scattering — wae 
R.T. (Babcock and Wilcox Co., Alliance, OH); Wan 
J.C.F.; Tichenor, D.A. Jan 1982. NTIS, PC "A99/MF AOL, 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

small-angle near-forward scattering (SANFS) technique 

has been identified as a promising method to measure particle sizes 
of 1 to 50 wm diameter. A prototype optical system based on the 
SANFS technique has been built and tested at Sandia National Lab- 
oratories - Livermore. Response curves of particle sizes vs the scat- 
tered light intensity from this prototype system have been estab- 
lished using known-size apertures and particles. They agree closely 
with the calculated response curves based on the Mie scattering 
theory. A coincidence detector has been successfully implemented 
to reduce the measuring volume of the SANFS detector to about 
10-* cc. Preliminary test results of the particle size distribution 
from an oil atomizer have been obtained and found to depend on 
the amplitudes of the coincidence trigger signal. Detailed discus- 
sions of the measurement procedure and accuracy of the SANFS 
system are reported. 


33765 (ANL—81-62, pp 586-589) Mobile in situ optical 
particle counter for 0 3-80 m particles at number densities up 
to 10°/cm’, Holve, D.J. (Sandia National Labs., Livermore, 
CA). Jan 1982. NTIS, PC A99/MF AOl. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
in situ optical technique described previously is extended 
for measurements of submicron particles at number densities corre- 
sponding to typical flue gas conditions (105 to 10° particles/cm® at 
0.4 m). The method is based on near forward light scattering which 
minimizes sensitivity both to particle shape and refractive index. 
The optical arrangement consists of a mobile optical bench with a 
0.6 m cutout for access to ambient or combustion flows. Two 
beams and two detectors are combined with a single light collec- 
tion path to cover the size ranges 0.3 to 4um and 4-80um, respec- 
tively. The method uses an intrinsically stable deconvolution tech- 
nique to account for intensity variations within the optical sample 
volume. The amplitude scattering spectrum is rapidly deconvolved 
on a small mini computer and results displayed in near real time (~ 
10 sec.). Results are presented for measurements of monodisperse 
polystyrene spheres in the size range 0.26-4 ym which agree with 
the Mie theory calculations of the response function. A frequency 
distribution for a commercial oil droplet atomizer (TSI Model # 
3076) is shown and is in agreement with general vendor specifica- 
tions. These results, in conjunction with the previous meas- 
urements, demonstrate the capability of this technique for in situ 
— in the size range 0.3-80um at number densities up to 
/cm 


33766 (ANL—81-62, pp 590-601) In-stack optical parti- 
cle sizing - a continuous monitor for fine particles. Werth- 
eimer, A.L.; VanValkenburg, E.S. & Northrup Co., 
Largo, FL). Jan 1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy f gpemern San Francisco, CA, USA (8 Jun 1981). 

prototype instrument has been developed for in-situ moni- 

toring of fine particulates in stack emissions. The instrument em- 
ploys a helium neon laser and two modes of optical scattering to 
provide continuous measure of particles in the size range 0.2 to 20 
micrometers (microns) diameter. The work was sponsored by the 
Environmental Protection Agency. The forward scatter flux is 
measured at four discrete angles between 1 and 10° of the laser 


ERA VOL. 7, NO. 13 / 4106 


beam axis. These signals are combined to generate volumetric load- 
ings for four contiguous size ranges from 1 to 20 microns. The sub- 
micron particles are measured by detecting polarized light scattered 
orthogonally from the laser beam. This principle is known as polar- 
ization-dependent 90° scattering. The difference in intensities pro- 
duced by scattering at 90° from the two polarizations yields data on 
particle size. Furthermore, this relationship is not dependent on re- 
fractive index. 


33767 (EPRI-CS—2209) Status of spray-dryer flue-gas 
desulfurization. Final report. Ireland, P.A. (Stearns-Roger 
Engineering Co., Denver, CO (USA)). Jan 1982. 
NTIS, PC A05/MF A0O1. Order Number DE82902227. 

Utility interest and commitment tc spray drying for SO. and 
particulate control has increased dramatically in response to vendor 
claims (lower costs, dry wastes, lower energy requirements, and 
simplicity) and newly promulgated federal emission regulations that 
allow lower SO2 removal requirements (70%) for low-sulfur coals. 
Unfortunately, limited data are available from which to evaluate 
vendor claims prior to commercial commitment or to improve the 
cost and reliability of this potentially important flue gas desulfuriza- 
tion (FGD) option. Accordingly, EPRI is conducting a pilot-scale 
project (RP1870) to provide a systematic evaluation of the technol- 
ogy unconstrained by specific vendor designs, operating philos- 
ophy, or commercial limitation. It will result in guidelines for 
system design and optimization in order to ensure reliable utility 
operation at minimum cost. This final report (TPS 80-741) contains 
a review of the design practices for the full-scale systems ordered 
and a discussion of the important spray-drying FGD process varia- 
bles. Other EPRI work in this area includes a cost study with the 
Tennessee Valley Authority (RP1180-7) and a spray-dryer waste 
solids characterization (RP1870-2). The EPA has published a simi- 
lar status document, which, in addition to spray drying, also covers 
dry injection and burning coal-alkali mixtures. However, the EPA 
document is not as detailed on either the design of full-scale sys- 
tems or the technical issues. 


33768 (NP—2902472) Regional factors in siting and plan- 
ning energy facilities in the eleven western states. Special 
series 15, Wengert, N.; Lawrence, R.M. (Colorado State 
Univ., Fort Collins (USA). Colorado State Univ. Experi- 
ment Station). Sep 1980. 69p. Colorado State Univ., Office 
of University Communication, Fort Collins, CO 80523. 

The regional aspects of power plant siting include the re- 
gional impact of increasing the generating plant capacity, environ- 
mental concerns, forecasting future loads, regulations, energy con- 
servation potential, and the economics, and reliability of power sup- 
plies. These items plus siting practices in each of 11 western states 
and examples of 4 recent siting decisions are discussed. (LCL) 


33769 (NUREG/CR—1577) An approach to seismic zon- 
ation for siting nuclear electric power generating facilities in 
the eastern United States. Final technical report, 28 Septem- 
ber 1978-28 September 1980. Barstow, N.L.; Brill, K.G. Jr.; 
Nuttli, O.W.; Pomeroy, P.W. (Rondout Associates, Inc., 
ay —— ‘NY (USA)). May 1981. 366p. NTIS, PC A16/ 
AO 

Test sets of seismic versus non-seismic areas in the east and 
central United States are discriminated from each other, using mul- 
tivariate statistics which select combinations of variables that classi- 
fy the areas as seismic or non-seismic. Seventy percent of seismic 
test areas and 75 percent of non-seismic test areas are successfully 
classified using the variables: distance to a Pre-Triassic rift, number 
of faults, and number of fault/intrusive intersections. Better classifi- 
cation, however, is achieved when test areas are divided into re- 
gionally homogeneous subsets. For example, in the central U.S. 
90.9% seismic and 78.6% non-seismic areas are correctly classified 
with the variables for: major arches and basins, gravity differential, 
and major rivers. These same variables are used to classify addition- 
al test areas in the central U.S., and the classifications for these cor- 
relate well with known seismicity. Ten seismic source zones in the 
central U.S. are independently delineated by a qualitative associ- 
ation of historical earthquakes with geologic features. Source zones 
are associated with basement rifts; e.g., New Madrid, basement 
faults, e.g., Colorado Lineament, and major uplifts and basins, e.g., 
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Cincinnati Arch. These associations support the results of the statis- 
tically determined variables that distinguish seismic from non-seis- 
mic areas. 


33770 (PB—81-218828) Environmental studies for con- 
ventional power plants. (Miljoestyrelsen, Co gen - 
,» PC A03/MF 


The purpose of this booklet is to define which environmental 
aspects should be investigated and how these investigations should 
be conducted when an application is made to construct a power 
plant or to alter or expand an existing power plant if such a change 
could increase pollution from the plant in question. The booklet is 
intended to help standardize procedures, although concrete cases 
may require adaptation of the regulations contained in it. 


a Apr 1979. 4lp. (In Danish). NTI 


33771 (PB—81-222267) Control of utility boiler and gas 
turbine pollutant emissions by combustion modification--phase 
ii, Final report, June 1976-June 1979, Manny, E.H.; Craw- 
ford, A.R. (Exxon Research and Engineering Co., Florham 
Park, NJ (USA)). Mar 1981. 178p. NTIS, PC A09/MF AOl. 

The report gives results of Phase II of a field study to assess 
the applicability of combustion modification (CM) techniques to 
control NOx and other pollutant emissions from utility boilers and 
gas turbines without causing deleterious side effects. Comprehen- 
sive, statistically designed tests were used to evaluate the effect of 
CM. The most extensively studied CM for utility boilers was staged 
firing at low excess air, which can reduce NOx emissions by up to 
about 50%, based on results of short-term tests. Tests of B and W's 
low-NOx, dual-fired utility boilers, special attention was paid to the 
determination of potentially adverse side effects: increased combus- 
tible emissions, unwanted changes in particulate mass loading and 
size distribution, reduced boiler efficiency, increased furnace slag- 
ging, and tube wall corrosion. Short-term tests indicate that staged 
combustion may be applied to coal-fired utility boilers. The extent 
of furnace tube wall corrosion and slagging could not be deter- 
mined conclusively, based on results of short-term (300-hour) cor- 
rosion probing runs under low NOx and baseline operating condi- 
tions. It was found, however, that corrosion probes exposed for 
longer periods (300-1000 hours) may more effectively correlate 
with actual furnace tube corrosion rates. 


33772 (PB—82-128927) Kentucky Utilities Company, 
Hancock County Generating Station, Units 1 and 2, Techni- 
cal appendix, Volume I. Draft environmental impact state- 
ment, (Environmental Protection Agency, Atlanta, GA 

(USA). TL IV). Sep 1981. 320p. (EPA—904/9-81- 
SLAY NTIS, PC A1l4/MF AO1. 

Kentucky Utilities Company proposes to construct and oper- 
ate two 650 MW capacity coal-fired electric generating plants adja- 
cent to Ohio River mile 715 in northeast Hancock County, Ken- 
tucky. The Environmental Impact Statement examines project al- 
ternatives, impacts and mitigative measures related to groundwater, 
air, surface water, ecological, and socioeconomic and cultural sys- 
tems. 


33773 (PB—82-128935) Kentucky Utilities Company, 
Hancock County Generating Station, Units 1 and 2. Techni- 
cal appendix, Volume II. Draft environmental impact state- 
ment. (Environmental Protection Agency, Atlanta, GA 

(USA). Re = IV). Sep 1981. 367p. (EPA—904/9-81- 
081B). NTIS, PC Al6/MF AO1. 

Kentucky Utilities Company proposes to construct and oper- 
ate two 650 MW capacity coal-fired electric generating plants adja- 
cent to Ohio River mile 715 in northeast Hancock County, Ken- 
tucky. The Environmental Impact Statement examines project al- 
ternatives, impacts and mitigative measures related to groundwater, 
air, surface water, ecological, and socioeconomic and cultural sys- 
tems. 


33774 (PB—82-129958) Jacksonville Electric Authority, 
St. Johns River Power Park. FDER state analysis report. 
Draft environmental impact statement. (Environmental Pro- 
tection Agency, Atlanta, GA (USA). Region IV). Oct 1981. 
496p. (EPA—904/9-81-088). NTIS, PC A1/MF A0l. 
Jacksonville Electric Authority and Florida Power and 
Light Company propose to jointly construct and operate a New 
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Source 1200 megawatt coal-fired steam electric generating station 
known as the St. Johns River Power Park on a 1656 acre site in 
northern Duval County, Florida. This document assesses the pro- 
posed project and alternatives with respect to impacts on the natu- 
ral and man-made environments. 


$3775 (PB—82-129966) Jacksonville Electric Authority, 
St. Johns River Power Park. FDER state analysis report: 
technical reference document. Environmental impact state 
ment. (Environmental Protection ency, Atlanta, GA 
(USA). a IV). Oct 1981. 15s thPA—904/9-81- 
088A). NTIS, PC A99/MF E04. 

Jacksonville Electric Authority and Florida Power and 
Light Company propose to jointly construct and operate a New 
Source 1200 megawatt coal-fired steam electric generating station 
known as the St. Johns River Power Park on a 1656 acre site in 
northern Duval County, Florida. This document assesses the pro- 
posed project and alternatives with respect to impacts on the natu- 
ral and man-made environments. 


33776 (PB—82-146184) Multi-objective decision-making 
for environmental regulations: air pollutant emission stand- 
ards for coal-fired boilers. Executive summary. Lincoln, 
D.R.; Damodaran, N.; Crozier, B.W.; Rubin, E.S. (Carne- 
gie-Mellon Univ., Pittsburgh, PA (USA). Center for Energy 
and Environmental Studies). May 1981. 18p. NTIS, 
A02/MF AO1. 

This research examines alternative air emission standards for 
coal-fired boilers within a multi-objective decision framework. In- 
terpollutant trade-offs were considered in a multi-media examina- 
tion of environmental regulatory policy. The approach adopted was 
the development of a multi-objective framework linking an environ- 
mental assessment model with a quantitative human decisionmaking 
model for evaluating multi-media environmental impacts of coal- 
fired boilers. The assessment models employed computer simulation 
of alternate coal-to-electric and coal-to-steam boiler systems. Out- 
comes of the simulations were quantitatively described by resource 
requirements, costs, and multi-media environmental emissions. Pol- 
lution control technologies were presented for utility systems and 
industrial boilers. An interactive computer decision model 
(DECMOD) was developed to aid in the assessment of total social 
costs. Interview methods used to obtain information are described. 
Results of the study indicate that (1) it is possible to quantitatively 
model preferences for emission standards for coal-fired burners; and 
(2) preferences can be determined for a broad range of standards 
after obtaining responses to a relatively limited series of questions. 


33777 (PB—82-146192) Multi-objective decision-making 
for environmental regulations: air pollutant emission stand- 
ards for coal-fired boilers. Lincoln, D.R.; Damodaran, N.; 
Crozier, B.W.; Rubin, E.S. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA). Center for Energy and Environmental 
Studies). May 1981. 248p. NTIS, PC All/MF AO1. 

Presented is a multi-objective framework which combines an 
environmental assessment model with a quantitative human deci- 
sionmaking model for evaluating multi-media environmental im- 
pacts of coal-fired boilers. The study demonstrates that such a 
framework can be developed and successfully implemented. Inter- 
active computer models were developed to support the assessment. 
It also was demonstrated that technically knowledgeable people 
can respond to trade-off questions. Twenty-four respondents in the 
study found the multi-objective framework useful in exploring the 
implications of their perceptions of environmental impacts. Consist- 
ency checks in the decision model, DECMOD, were useful for ex- 
ploring their judgments. With this framework, it was shown that it 
is possible to quantitatively model preferences for emission stand- 
ards for coal-fired burners. Preferences can be determined for a 
road range of standards after obtaining responses to a relatively 
limited series of questions. The report describes the research model, 
coal-fired boiler systems, the multi-objective decision model, inter- 
view procedures, and preferred emission levels. An example of a 
site description document and the interview format for DECMOD 
are included in the appendices. 





20 ELECTRIC POWER ENGINEERING 
2002 Environmental Aspects 


33778 (PB—82-147455) Plume configuration and plume 
recirculation/interference of the Vienna cooling towers. Jain, 
S.C.; Kennedy, J.F. (Iowa Inst. of Hydraulic Research, 


Iowa City (USA)). Dec 1980. 94p. NTIS, PC A05/MF 
AOl. 


The objective of the laboratory model investigation reported 
herein was to study the behavior of the effluent plumes from the 
existing and proposed mechanical draft wet cooling towers at the 
Vienna power plant. Included in the study are plume recirculation 
and interference of the existing rectangular tower and the proposed 
round tower as well as effects on plume behavior of the power 
plant buildings and the coal pile. The study results can be utilized 
to determine the visible plume boundaries and cooling tower stack 
effluent concentration distributions for various meteorological and 
power plant operating conditions. The results can then be used to 
determine whether or not the plumes will cause fogging or icing on 
the proposed Route 50 bypass. Tests were conducted for several 
wind speeds and for the prevailing winter and summer wind direc- 
tions. 


33779 (PNL-SA—8375) Field studies of cooling-tower- 
condensate scavenging. Dana, M.T.; Glover, D.W. (Pacific 
Northwest Lab., Richland, WA (USA)). Feb 1980. Contract 
AC06-76RL01830. 30p. (CONF-8005204—1). NTIS, PC 
A03/MF A0O1. Order Number DE82007089. 

From Conference on meteorological effects of thermal 
energy releases; Oak Ridge, TN, USA (1 May 1980). 

Rainfall observations were made during six storms in the vi- 
cinity of the Bowen Generating Plant in March and April, 1979; 
the aim was to detect any rainfall enhancement due to precipitation 
scavenging of cooling tower condensate and test the previously de- 
veloped theory. Of six storms, three had the proper wind condi- 
tions for analysis, and of these, two were suitable for comparison of 
measurements with the theory. No obvious rainfall enhancement 
was Observed, but the most favorable run for enhancement showed 
possible centerline enhancement not greater than 10%. Due to the 
short duration of most of the rain events and poor time resolution 
on wind records, precise analysis of enhancement potentials was 
not possible. 


33780 Soil warming as an alternative to conventional 
waste-heat dissipation. Cook, D.R. (Argonne National Lab., 
IL); Norman, J.M. Journal of Environmental Quality; 11: No. 
1, 46-52(Jan-Mar 1982). 

The dissipation of waste heat via soil warming has been sug- 
gested as an alternative to conventional electric generating plant 
cooling methods. A small field prototype was constructed to deter- 
mine the potential of this alternative. The efficiency of a previously 
determined economic-optimum-size buried-pipe network (1,821 ha) 
has been estimated from the application of the prototype data to an 
empirical advection model. The model produces dissipation esti- 
mates that are 30% lower than the prototype results. Adjusting 
these estimates for the greater flow rate of water through the opti- 
mum system, that system could be expected to dissipate approxi- 
mately 66% of the waste heat from a 1,500 MW electric generating 
plant (4,366 MW thermal at 34.4% efficiency) in winter, 26% in 
summer, and 46% on an annual average. Seasonal and climatic con- 
siderations clearly affect the dissipation ability of the system. Nev- 
ertheless, soil warming appears valuable as a supplementary system 
to conventional cooling methods. 


33781 Flue gas behaviour of trace elements in coal-fired 
power stations. Halstead, W.D. (Central Electricity Re- 
search Labs., Leatherhead, England). pp 737-744 of Pro- 
ceedings of the international conference on coal science. 
Essen, Germany; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The concentrations of 8 trace elements (Sb, As, Cd, Cr, Cu, 
Pb, Se, and Zn) in power plant flue gas at ground level (i.e., diluted 
by dispersion in the atmosphere) as it reached the ground were 
compared with ambient concentrations of the same elements at 
three other areas (a rural area, a rural area near an urban area and 
an urban area). It is concluded that modern coal-fired power sta- 
tions (those with particle emission limits in the flue gas of 115 mg/ 
m! of fine particle size) contribute only a minor part of the ambient 


ERA VOL. 7, NO. 13 / 4108 


concentrations of these elements in the atmosphere at ground level. 


(LTN) 


$3782 Elemental characterization of south African coal 
and fly ash. Willis, J.P. (Univ. of Cape Town, Rondebosch, 
South Africa). pp 745-750 of Proceedings of the internation- 
al conference on coal science. Essen, Germany; Verlag 
Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Many of the trace elements (Sc, Y, Zr, Nb, Sn, Cr, Cu, W, 
Ga, Th and Pb) were strongly negatively correlated with the or- 
ganic fraction of the coals, as measured by the loss on ashing. The 
same elements were strongly positively correlated with A1203 and 
Ti02 and are probably present mainly in alumino-silicate minerals. 
Arsenic was strongly correlated with FeO and A1203 but not with 
S, indicating that it may be absorbed on clay minerals and iron 
oxides, and Sr was strongly correlated with CaO and P205. Possi- 
bly the most interesting information to be obtained from an investi- 
gation of interelement correlations was that elements such as Ba, 
Rb, Mo, Co, V, Ni, Ge, U and Se showed no significant correla- 
tions wit either Si02, A1203, loss on ashing or macerals. It is these 
elements that are likely to be present in both organic and inorganic 
phases in the coals. On average, S.A. coals have lower concentra- 
tions of the potentially harmful trace elements, As, Pb, Se, Zn and 
Mo than coals from the USA, Belgium, Australia, West Germany 
and Britain. For elements such as Cr, V, Co, Ni, Cu and Ge the 
concentrations are similar to coals from other countries. The Al 
and Si contents of SA fly ash are higher, the Fe contents lower, 
and the Ca and trace element contents similar to those from the 
USA. South African fly ash forms an alkaline solution in water, 
which should limit to some extent the dissolution of trace elements 
from fly ash dumps. 


33783 Feasibility study of energy-related plants on an 
offshore man-made island. Shiraishi, M. (Nippon Steel Corp., 
Tokyo). pp 103-108 of Industrial islands. London, England; 
Mechanical Engineering Publishers (1981). 

From Industrial islands international conference; London, 
UK (17 Nov 1981). 

This paper is an investigation into the technical and eco- 
nomical feasibility of building energy-related plants on an offshore 
man-made island. The paper concludes that an offshore coal-fired 
electric power plant is technically feasible, economically compara- 
ble to a similar plant built on land, and causes fewer environmental 
disruptions. The latter part of this paper is a summary of a report 
made by a committee consisting of the Ministry of Transport, the 
Federation of Economic Organizations (the Keidanren), and the 
Kozai Club on an offshore man-made island project. 


33784 (PB—81-217903) Study into the emission of air 
pollutants coming from the use of coal within the United 
Kingdom. (Commission of the European Communities, Lux- 
_— [nd]. 255p. NTIS (US Sales Only), PC A1l0/MF 


Part 1 of the Report examines the present and future pat- 
terns of coal production and consumption in the UK and their 
effect on possible future levels of emission of three major pollut- 
ants, viz., sulphur dioxide, nitrogen oxides, and particulate matter; 
some consideration is given to trace element concentrations. A de- 
tailed technical analysis of the coal supplied and consumed accord- 
ing to consumer type and geographical regions is presented. Cur- 
rent coal preparation practice in the UK is described as well as its 
effect on sulphur content and the principal UK air pollution legisla- 
tion. Part 2 includes an examination of the feasibility and economics 
of pollutant reduction during production and combustion processes 
with particular reference to such developments as fuel desulphuri- 
zation, flue-gas washing and fluidized-bed combustion. (Copyright 
(c) ECSC-EEC-EAEC, Brussels and Luxembourg, 1980.) 
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33785 (DOE/ET/29163—1) Environmental impacts of 
undergrounding high-voltage transmission: health and safety. 
Maloney, M.D. (Dames and Moore, Washington, DC 
(USA)). 1981. Contract AC01-78ET29163. 12p. (CONF- 
820215—2). NTIS, PC A02/MF AOl. Order Number 
DE82010108. 

From 3. symposium on environmental concerns in rights-of- 
way management; San Diego, CA, USA (15 Feb 1982). 

Electric and electromagnetic effects of transmission cables 
are described quantitatively, together with an indication of the po- 
tential impacts to the public health and safety. The three major 
types of cable systems commercially available, as well as advanced 
system designs for future applications, are considered at voltage 
levels from 345 kV to 1100 kV. Both ac and dc cable systems can 
be designed for minimal impact wherever strict engineering or en- 
vironmental constraints are appropriate. 


33786 (EPRI-EL—2128-Vol.2) Soil thermal resistivity 
and thermal stability measuring instrument. Volume 2. 
Manual for operation and use of the thermal property analyz- 
er and statistical weather analysis program te determine ther- 
mal design parameters. Final report. Boggs, S.A.; Radhak- 
rishna, H.S. (Ontario Hydro Research Lab., Toronto 
(Canada)). Nov 1981. 75p. NTIS, PC A04/MF AO1. Order 
Number DE82901899. 

Numerous considerations influence the thermal design of an 
underground power cable, including the soil thermal resistivity, 
thermal diffusivity and thermal stability. Each of these properties is 
a function of soil moisture which is, in turn, a function of past 
weather, soil composition, and biological burden. The Neher- 
McGrath formalism has been widely used for thermal cable design. 
However, this formalism assumes knowledge of soil thermal prop- 
erties (resistivity and diffusivity). For design purposes, these param- 
eters should be treated statistically, since weather varies greatly 
from year-to-year. As well, soil thermal property surveys are nor- 
mally required along the route to assess the thermal quality of the 
native soil. This project is intended to fill the gap between the need 
to carry out thermal design and the use of the Neher-McGrath for- 
malism which is normally employed. This goal has been addressed 
through: development of instrumentation and methods of measuring 
soil thermal properties in situ and in the laboratory; recommenda- 
tion of methods for conducting soil surveys along a proposed cable 
route and of assessing the thermal quality of soils; and development 
of a computerized method to treat soil thermal design parameters 
on a Statistical basis using computerized weather records as sup- 
plied by the US Environmental Data Service. The use of the meth- 
ods and instrumentation developed as a result of this contract 
should permit less conservative thermal design thereby improving 
the economics of underground transmission. As well, these tech- 
niques and instrumentation facilitate weather-dependent prediction 
of cable ampacity for installed cables, monitoring of backfill ther- 
mal stability, and many other new practices. 


33787 (PB—81-218182) Electric and magnetic field meas- 

urements, Annual report 80. McKnight, R.H.; Kotter, F.R.; 

Misakian, M.; Ortiz, P. (National Bureau of Standards, 

herr ge DC (USA)). Feb 1981. 73p. NTIS, PC A04/ 
AOl. 

The NBS program is concerned with developing methods 
for evaluating and calibrating instrumentation for use in measuring 
the electric field and various ion-related electrical quantities in the 
vicinity of high-voltage direct current (HVDC) transmission lines 
and in apparatus designed to simulate the transmission line environ- 
ment. 


33788 (PB—82-122987) Helium research in support of 
superconducting power transmission. Annual report 1 Oct 79- 
1 Sep 80. Daney, D.E. (National Bureau of Standards, 
Washington, DC (USA)). Sep 1981. 45p. NTIS, PC A03/ 
MF AOl. 

During FY 80, the NBS Thermophysical Properties Division 
program of research for superconducting power transmission line 
(SPTL) development focused on two tasks: (1) development of 
SPTL cool-down strategies; (2) Experimental evaluation of thermal 
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flux meters as a possible technique for determining enclosure heat 
leak. In developing SPTL cool-down strategies, we used a comput- 
er code (previously developed at NBS) to explore cool-down times 
for a wide variety of realistic boundary conditions. Cool-down 
times of 10 days are feasible with only minor modification to previ- 
ously proposed refrigeration systems if cooling channel lengths are 
reduced to two thirds or one half those dictated by steady-state 
considerations. Evaluation of thermal flux meters was concluded. 
Below ground field tests revealed large effects due to seasonal vari- 
ation in the soil heat flux. These effects can be largely cancelled by 
algebraic addition of the signals from a pair of horizontally opposed 
sensors. A brief above ground field evaluation indicated that diur- 
nal variations in the heat flux completely mask heat fluxes typical 
of the anticipated enclosure heat flux. 


33789 (PB—82-140971) The weathering of the PVC insu- 
lation of overhead lines 2. Comparison of natural and artifi- 
cial weathering. Le Poidevin, G.J. (Electricity Council Re- 
search Centre, Capenhurst (UK)). Oct 1981. 27p. NTIS, PC 
A03/MF AOI. 

The factors which influence the weathering in the UK of 
green poly(vinyl chloride) - PVC - used as insulation for overhead 
power lines have been investigated. Degradation processes such as 
surface cracking, bulk cracking and color change are explaind with 
reference to PVC composition. It is shown that artificial, acceler- 
ated weathering in a Xenotest-150 machine correlates well with 
long-term natural weathering, and can be successfully used for the 
rapid assessment of new compounds. 


33790 (PB—82-146036) The role of simulation in power 
system transient stability assessment. Bennett, B.S. (Man- 
chester Univ. (UK). Inst. of Science and Technology). Jan 
1980. 13p. NTIS, PC A02/MF AO1. 

This is a preliminary investigation of the problem of tran- 
sient stability assessment in power system networks when examined 
from the point of view of simulation. It is well known that for sim- 
ulation to be of any use in the area of power system network stabil- 
ity analysis, simulation solution speeds have to be orders of magni- 
tude faster than real time. The use of digital computation for this 
purpose puts many difficulties in the way of attaining such goals 
and this report seeks to outline some of these difficulties and their 
importance in relation to the stability assessment problem. 
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33791 (EPRI-NP—2174) Study of bolting problems, 
tools, and practices in the nuclear industry. Looram, M.E.; 
Bickford, J.H.; Seminara, J.L.; Leth, J.R. (Raymond Engi- 
neering, Inc., Middletown, CT (USA)). Dec 1981. 140p. 
NTIS, PC A07/MF AO1. Order Number DE82902203. 

This report summarizes the survey results on bolting, ten- 
sioning, and torquing practices in nuclear power plants. It points 
out the value of assigning a specific individual or team to study 
plant bolting problems since there is an indication the industry is 
often not using equipment which is. now state-of-the-art. With train- 
ing, effective equipment, and adequate procedures, the industry can 
benefit from reduced errors, improper tensioning, less leakage prob- 
lems and fewer strains and injury to personnel. 


33792 (KFK—2999, pp 94-142) Analysis of reliability in 
the framework of the expert opinion on nuclear power plants. 
Balfanz, H.P.; Ohlmeyer, H. (Technischer Ueberwachungs- 
Verein Norddeutschland e.V., Hamburg (Germany, F.R.). 
Abt. Kerntechnik und Strahlenschutz). Aug 1980. (In 
German). NTIS (US Sales Only), PC A12/MF AOl1. 

From Seminar on methods for system planning under a spec- 
ified long term operation behavior; Karlsruhe, F.R. Germany (26 
Feb 1980). 

Requirements and specification and formal inclusion of reli- 
ability analysis in the setting up of an expert opinion are presented. 
Proof and documentation of the reliability are described. 
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33793 (KFK—2999, pp 4-24) Contribution of quality and 
reliability assurance to the efficacy of a system. Frey, H.H. 
rown, Boveri und Cie, Baden (Switzerland)). Aug 1980. 
German). NTIS (US Sales Only), PC A12/MF AOl1. 
From Seminar on methods for system planning under a spec- 
ified long term operation behavior; Karlsruhe, F.R. Germany (26 
Feb 1980). 
a especially long term behaviour, aims of man- 
agement, ensurance of quality and reliability of relevant safety-tech- 
nical electronic components of nuclear power plants are presented. 


33794 (KFK—2999, pp 25-54) Utilization of failure- and 
reliability data in models of reliability for the systems plan- 
ning of power plants. Vetterkind, D. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). 
Hauptverwaltung). Aug 1980. (In German). NTIS (US Sales 
Only), PC Al2/MF A0O1. 

From Seminar on methods for system planning under a spec- 
ified long term operation behavior; Karlsruhe, F.R. Germany (26 
Feb 1980). 

Recording of operation- and failure data; utilization of such 
data for the design of new nuclear power plants; complexity, large 
components and organisational questions; and maintenance in the 
framework of systems planning are analyzed. 


33795 (KFK—2999, pp 207-251) Analytical and simula- 
tion methods for the calculation of reliability characteristics 
of complex systems. Camarinopoulos, L. Aug 1979. (In 
German). NTIS (US Sales Only), PC A12/MF AOl. 

From Seminar on methods for system planning under a spec- 
ified long term operation behavior; Karlsruhe, F.R. Germany (26 
Feb 1980). 

Evaluation of fault trees with analytical and Monte Carlo 
methods is presented. Comparison of the efficiency of these meth- 
ods is included. 


33796 Islands for nuclear power stations. Usher, 

E.F.F.W.; Fraser, A.P. pp 23-29 of Industrial islands. 

(ee England; Mechanical Engineering Publishers 
981). 

From Industrial islands international conference; London, 
UK (17 Nov 1981). 

The safety principles, design criteria and types of artificial 
island for an offshore nuclear power station are discussed with par- 
ticular reference to siting adjacent to an industrial island. The paper 
concludes that the engineering problems are soluble and that off- 
shore nuclear power stations will eventually be built but that much 
fundamental work is still required. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 33837, 33851, 33878, 33879, 33880, 33883, 
33884, 33886, 33888, 33889, 33890, 33891, 33892, 33893, 33894, 33895, 33896, 
33897, 33898, 33903, 33914, 33916, 33924 


33797 (CONF-810801—60) Cracking and relocation of 
UO, fuel during nuclear operation. Appelhans, A.D.; Dagb- 
jartsson, S.J. (idaho National Engineering Lab., Idaho Falls 
(USA); Fichtner, Beratende Ingenieure fuer Energie- und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stuttgart (Ger- 
many, F.R.)). 1981. Contract AC07-761D01570. 14p. NTIS, 
PC A02/MF AO1. Order Number DE82005950. 

From 6. international conference on structural mechanics in 
reactor technology; Paris, France (17 Aug 1981). 

Cracking and relocation of light water reactor (LWR) fuel 
pellets affect the axial gas flow path within nuclear reactor fuel 
rods and the thermal performance of the fuel. As part of the Nucle- 
ar Regulatory Commission’s Water Reactor Safety Research Fuel 
Behavior Program, the Thermal Fuels Behavior Program of EG & 
G Idaho, Inc., is conducting fuel rod behavior studies in the Heavy 
Boiling Water Reactor in Halden, Norway. The Instrumental Fuel 
Assembly-430 (IFA-430) operated in that facility is a multipurpose 
assembly designed to provide information on fuel cracking and re- 
location, the long-term thermal response of LWR fuel rods subject- 
ed to various internal pressures and gas compositions, and the re- 
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lease of fission gases. This report presents the results of an analysis 
of fuel cracking and relocation phenomena as deduced from fuel 
rod axial gas flow and fuel temperature data from the first 6.5 
GWd/tUO; burnup of the IFA-430. 


33798 (EPRI-NP—2188) Development and demonstration 
of an advanced methodology for LWR dosimetry applications. 
Maerker, R.E.; Wagschal, J.J.; Broadhead, B.L. (Oak Ridge 
National Lab., (USA)). Dec 1981. Contract W-7405- 
ENG-26. 145p. NTIS, PC A07/MF AOl. Order Number 
DE82007047. 

The objective of this ongoing study is to develop and use an 
advanced methodology for reducing the uncertainties in estimates 
of the spectrum and total fluence in a pressure vessel of an LWR 
from analysis of dosimetry measurements performed at a surveil- 
lance position. The methodology involves combining differential 
and integral dosimetry data, both measured and calculated, in a 
consistent fashion from various benchmark fields of increasing com- 
plexity, eventually including fields of operating power reactors. Co- 
variances of all the data as well as sensitivities of the integral data 
to the differential data are required as a precondition to a meaning- 
ful combining process. This new methodology has the power to 
supplant existing methods of spectral unfolding because it can be 
used to obtain not only better estimates of the fluence and spectrum 
but also of the uncertainties in these quantities, and these uncertain- 
ties are always less than those using existing methods. This report 
demonstrates such an uncertainty reduction in describing the analy- 
sis of measurements made in three benchmark fields of high diversi- 
ty. 


33799 (PNL-SA—8505) Evaluation of flaw characteristics 
and their influence on inservice inspection reliability. Becker, 
F.L. (Pacific Northwest Lab., Richland, WA (USA)). 1980. 
Contract AC06-76RL01830. 25p. (CONF-8005189—3). 
NTIS, PC A02/MF A01. Order Number DE82007168. 

From Specialists; meeting on the reliability of ultrasonic test- 
ing of stainless steel components; Brussels, — (29 = 1980). 

This report describes the results of the first year's effort of a 
five year program which is being conducted by Battelle, Pacific 
Northwest Laboratories, on behalf of the US Nuclear Regulatory 
Commission. This initial effort was directed toward identification 
and quantification of inspection uncertainties, which are likely to 
occur during inservice inspection of LWR primary piping systems, 
and their influence on inspection reliability. These experiments 
were conducted on 304 stainless steel samples, however, the results 
are equally applicable to other materials. Later portions of the pro- 
gram will extend these measurements and evaluations to other ma- 
terials and conditions. 


33800 (UCID—19119) Technical evaluation of the ade- 
quacy of station electric-distribution-system voltages for the 
Pilgrim Nuclear Power Station, Unit 1. Selan, J.C. (Law- 
rence Livermore National Lab., CA (USA)). 28 Dec 1981. 
Contract W-7405-ENG-48. 12p. NTIS, PC A02/MF AOl. 
Order Number DE82010990. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the Pil- 
grim Nuclear Power Station, Unit 1. The evaluation is to determine 
if the onsite distribution system in conjunction with the offsite 
power sources has sufficient capacity to automatically start and op- 
erate all Class 1E loads within the equipment voltage ratings under 
certain conditions established by the Nuclear Regulatory Commis- 
sion. The analyses demonstrated that for the worst case conditions 
established, the Class 1E equipment will automatically start and 
continue to operate within the equiment design voltage rating. 


33801 Plastic fracture mechanics prediction of fracture 
instability in a circumferentially cracked pipe in bending - 1. 
J-integral analysis. Zahoor, A.; Kanninen, M.F. (Fract 
Proof Des Corp, St. Louis, Mo, USA). Journal of Pressure 
Vessel Technology; 103: No. 4, 352-358(Nov 1981). 

A method of evaluating the J-integral for a circumferentially 
cracked pipe in bending is proposed. The method allows a J-resist- 
ance curve to be evaluated directly from the load-displacement 
record obtained in a pipe fracture experiment. It permits an analysis 
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for fracture instability in a circumferential crack growth using a J- 
resistance curve and the tearing modulus parameter. The influence 
of the system compliance on fracture instability is discussed in con- 
junction with the latter application. The importance of using a J- 
resistance curve that is consistent with the type of constraint for a 
given application is emphasized. The possibility of a pipe fracture 
emanating from a stress corrosion crack in the heat-affected zones 
of girth-welds in Type 304 stainless steel pipes was investigated. 
The J-resistance curve was employed. A pipe fracture experiment 
was performed using a spring-loaded four-point bending system that 
simulated an 8.8-m long section of unsupported 102-mm-dia pipe. 
An initial through-wall crack of length equal to 104 mm was used. 
Fracture instability was predicted to occur between 15.2 and 22.1 
mm of stable crack growth at each tip. In the actual experiment, 
the onset of fracture instability occurred beyond maximum load at 
an average stable crack growth of 11.7 to 19 mm at each tip. 24 
refs. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 33389, pt 33798, pe 33837, 33851, 
33878, 33879, = 33881, 95, 33901, 33902, 
33903, 33906, 3 


33925, 33927, 33032 


33882, 33885, 33892, 338: 
33908, 33909, 33910, 33911, 33914, 33916, 33922, 33924, 


33802 (DLCS—5000381) [Shippingport Atomic Power 
Station]. Quarterly operating report, third quarter 1981. (Du- 
uesne Light Co., Shippingport, PA (USA)). 1981. Contract 
C11-76PN00292. 22p. NTIS, PC A02/MF AOl. Order 
Number DE82006194. 

At the beginning of the third quarter of 1981, the Shipping- 
port Atomic Power Station was operating with the 1A, 1B, 1C, and 
1D reactor coolant loops and the 1AC and 1BD purification loops 
in service. The 1A, 1B, and 1C 991 psig self-actuated steam relief 
valves remained gagged during the quarter to prevent leakage 
through the valve seats. The 1D steam relief valve was removed 
during the Spring 1980 Shutdown for repairs and a blind flange 
was installed in its place. Gagging and/or removing of redundant 
relief valves is permitted by ASME Code and approved operating 
procedures. During the quarter, the Station was operated for Du- 
quesne Light Company system grid at maximum base load with the 
exception of three short duration shutdowns and one 50% load re- 
duction. 


33803 (EPRI-NP—2177) Chemical aspects of denting in 
steam generators, Final report. Pourbaix, M.; Pourbaix, A.; 
Yang, X.Z. (Belgian Center for Corrosion Study - CEBEL- 
COR, Brussels). Dec 1981. 20ip. NTIS, PC A10/MF AOI. 
Order Number DE82902205. 

The chemistry and electrochemistry of reactions involved in 
the denting phenomenon were investigated. Denting results from 
localized corrosion of carbon steel under local acidic conditions, 
leading to accelerated formation of magnetite. Analyses were made 
of the chemical and electrochemical processes that generate acidic 
conditions such as hydrolysis of metal chlorides and differential ca- 
thodic reactions. These processes include pollutants such as chlo- 
ride or sulfate and oxidants. The literature thermodynamics of the 
Fe-H2O and Fe-Cl-H2O systems were reviewed and summarized in 
the form of potential-pH diagrams (Pourbaix diagrams) at tempera- 
tures from 25 to 300°C and of the Fe-O-H system in diagrams of 
stabilities of compounds as a function of temperature and oxygen 
potential. Different forms of ferric oxides were considered. The po- 
tential action of substances was considered for inhibiting denting re- 
actions as neutralizers, pore-blockers, and buffers. 


33804 (GEND-INF—017-Vol.4) Field measurements and 
interpretation of TMI-2 instrumentation: CF-2-LT4. Jones, 
J.E.; Smith, J.T.; Mathis, M.V. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Jan 1982. Contract AC07-761D01570. 
44p. NTIS, PC A03/MF AO1. Order Number DE82010035. 

This report describes the measurements and results of the 
Core Flood Tank 1B level monitor CF-2-LT4. This instrument con- 
sists of a Bailey Type BY Process Computer Transmitter connected 
to a readout module by approximately 500 feet of cable through a 
penetration junction and an instrument mounting junction. The 


status of this instrument is uncertain, but it was producing a reason- 
able output reading which implied it had not failed. As a result, 
measurements on this instrument were designed to determine if it 
was properly functioning. 


33805 (GEND-INF—017-Vol.5) Field measurements and 
interpretation of TMI-2 instrumentation: CF-2-LT2. Jones, 
J.E.; Smith, J.T.; Mathis, M.V. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Jan 1982. Contract AC07-76I1D01570. 
44p. NTIS, PC A03/MF A0O1. Order Number DE82010492. 

This report describes the measurements and results of the 
Core Flood Tank 1A level monitor CF-2-LT2. This instrument 
consists of a Bailey Type BY Process Computer Transmitter con- 
nected to a readout module by approximately 500 feet of cable 
through a penetration junction and an instrument mounting junc- 
tion. The status of this instrument is uncertain, but it was producing 
a reasonable output reading which implied it had not failed. As a 
result, measurements on this instrument were designed to determine 
if it were properly functioning. 


33806 (GEND-INF—017-Vol.6) Field measurements and 
interpretation of TMI-2 instrumentation: IC-10-dPT. Jones, 
J.E.; Smith, J.T.; Mathis, M.V. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Jan 1982. Contract AC07-76I1D01570. 
44p. NTIS, PC A03/MF A01. Order Number DE82010037. 

This report describes the measurements and results of the 
Control Rod Drive Bypass Flow IC-10-dPT. This instrument con- 
sists of a Bailey Type BY Process Computer Transmitter connected 
to a readout module by approximately 500 feet of cable through a 
penetration junction and an instrument mounting junction. The 
status of this instrument is uncertain, but it was producing a reason- 
able output reading of zero flow which could indicate it had not 
failed. As a result, measurements on this instrument were designed 
to determine if it were properly functioning. 


33807 (GEND-INF—019) Estimated source terms for ra- 
dionuclides and suspended particulates during TMI-2 defuel- 
ing operations report on Phase I. Voilleque, P.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Jan 1982. Contract AC07- 
761D01570. 26p. NTIS, PC A03/MF AOl. Order Number 
DE82010611. 

The selection of methods for removal of the plenum and fuel 
from the Three Mile Island Unit 2 (TMI-2) reactor vessel will nec- 
essarily consider the quantities of radioactivity in solution and asso- 
ciated with suspended particulates in the reactor coolant. The total 
amount of suspended solids, which affects water clarity and equip- 
ment wear, must also be considered in the selection of the defueling 
technique and the subsystems needed to maintain acceptable operat- 
ing conditions. Currently available data on relevant parameters 
were reviewed as the first phase of a project to develop estimates 
of source terms for soluble radionuclides, particulate radionuclides, 
and total suspended particulates during TMI-2 defueling operations. 
The approaches to be used in developing these estimates during 
Phase II are discussed in general terms. Additional measurements 
that could improve the quality of the estimates are recommended. 


33808 (INIS-mf—6854, pp v) Neutron flux measurement 
system of a p water reactor. Suprawardhana, M.S. 
1981. (in ae Dep. NTIS (US Sales Only). 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

A neutron flux measurement system of a power reactor was 
discussed. Several data on all instrumentation system were used in 
the reactor control system. The neutron flux measurement system 
of Kraftwerk Union Pressurized Water Reactor was discussed. 


33809 (NUREG/CR—2348) In-plant source term meas- 
urements at Rancho Seco station. Topical report. Mandler, 
J.W.; Stalker, A.C.; Croney, S.T.; Hartwell, J.K.; MclIsaac, 
C.V. (EG and G Idaho, Inc., Idaho Falls (USA)). Oct 1981. 
575p. NTIS, PC A24/MF A011. 

This report presents data obtained at Rancho Seco as a part 
of the In-Plant Source Term Measurement Program in operating 
pressurized water reactors (PWR’s). The work was conducted for 
the Office of Nuclear Regulatory Research in support of the Efflu- 
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ent Treatment Systems Branch of the Office of Nuclear Reactor 
Regulation. The primary objective of this program is to provide the 
Nuclear Regulatory Commission (NRC) with operational data that 
can be used in evaluation of plant designs for liquid and gaseous 
waste treatment systems. Data presented were obtained at the 
Rancho Seco Nuclear Generating Station, operated by the Sacra- 
mento Municipal Utility District (SMUD), located near Clay Sta- 
tion, California, 35 miles southeast of Sacramento, California. In- 
plant measurements were conducted during the time period from 
September, 1978 to March, 1979. This plant is the fourth in a 
planned series of six operating PWR’s to be studied, two from each 
of the major PWR vendors. Data from all plants will be combined 
and interpreted to provide a data base for radioisotope inventory in 
plant systems, radioactive waste treatment system performance, and 
source terms for both liquid and gaseous systems. 


33810 (PNL-SA—8995) Assessment of stress-corrosion 
in a spent-fuel pool pipe. Jones, R.H.; Johnson, 
A.B. Jr.; Giacobbe, F.S. (Pacific Northwest Lab., Richland, 
WA (USA); GPU Service Corp., Reading, PA (USA)). 
1981. Contract AC06-76RL01830. 27p. (CONF-810402—13). 
NTIS, PC A03/MF A0O1. Order Number DE82010966. 

From Corrosion/81 annual meeting; Toronto, Canada (6 Apr 
1981). 

Intergranular stress corrosion cracks found in the weld heat 
affected zone of pipe in the Spent Fuel Pool piping system at Three 
Mile Island Unit No. 1 have been evaluated by a series of analytical 
tests. The intergranular nature of the cracks was identified by opti- 
cal metallography and scanning electron miroscopy. The presence 
of Cl- was observed by Energy Dispersive X-Ray Analysis and 
Auger Electron Spectroscopy (AES). Sulfur was observed by both 
EDX and AES both as particles and uniformly on the fracture sur- 
face. Constant extension rate tests (CERT) performed on specimens 
removed from the pipe and containing the weld HAZ demonstrated 
that 15 ppM CI in a 1.3 wt % HsBOs solution was sufficient to 
cause IGSCC when the original pipe surface was present. Removal 
of this surface resulted in 100% ductile (microvoid coalescence 
type) fracture for the same test condition. The association of cracks 
with grinding marks and surface defects in the as-received pipe also 
supports the conclusion that surface defects contributed to crack 
initiation. 


33811 (UCID—19120) Technical evaluation of the ade- 
quacy of station electric distribution system voltages for the 
San Onofre Nuclear Generating Station, Unit 1. Selan, J.C. 
(Lawrence Livermore National Lab., CA (USA)). 14 Jan 
1982. Contract W-7405-ENG-48. lip. NTIS, PC A02/MF 
A01. Order Number DE82010381. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the San 
Onofre Nuclear Generating Station, Unit. The evaluation is to de- 
termine if the onsite distribution system in conjunction with the off- 
site power sources has sufficient capacity to automatically start and 
operate all Class 1E loads within the equipment voltage ratings 
under certain conditions established by the Nuclear Regulatory 
Commission. The analysis submitted demonstrates that acceptable 
voltages will be supplied to the Class 1E equipment under worst- 
case conditions. 


33812 Costs of closing the Indian Point Nuclear Power 
Plant. Stucker, J.P.; Batten, C.L.; Solomon, K.A.; Hirsch, 
W.Z. Santa Monica, CA; Rand Corporation (1981). 98p. 
(RAND/R—2857-NYO). Rand Corp., 1700 Main Street, 
Santa Monica, CA 90406. 

This report documents a first attempt to derive a total dollar 
estimate of all monetary costs that would be associated with closing 
the nuclear generating units at Indian Point, New York. Both the 
direct costs of closure and many of the secondary costs induced by 
those direct costs are considered. There are undoubtedly some 
small cost elements that have not been considered, but both upper 
and lower estimates so as to give bounds to the total costs have 
been constructed. 
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33813 Noise diagnosis - a method for early detection of 
failures in a nuclear plant. Brinckmann, H.F. (Zentralinstitut 
fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic)). pp 251-256 of Planning for rare 
events: nuclear accident preparedness and management. 
Proceedings of an international workshop, January 28-31, 
(i981) Lathrop, J.W. (ed.). Oxford, England; Pergamon 
(1981). 

From Workshop on the organizational and procedural as- 
pects of management of nuclear reactor accidents; Laxenburg, Aus- 
tria (28 Jan 1980). 

Noise diagnosis constitutes one method for early detection of 
plant failures. The method is based on the fact that nearly all unde- 
sired processes in a nuclear power plant make a measurable contri- 
bution to the noise portion of signals. Well-known examples of un- 
desired processes in pressurized water reactors include core-barrel 
movement, the vibration of control elements, the appearance of 
loose parts in the coolant flow, and the process of coolant boiling. 
Each of these processes has been implicated in past nuclear plant 
failures. In the German Democratic Republic (GDR) P. Liewers 
and his colleagues have introduced noise analysis systems into the 
primary circuit of WWER-440 pressurized water reactors (PWR). 
The most progressive version (RAS-II) has become a prototype for 
research and routine investigations. This system is described. 


33814 (INIS-mf—6897, pp v) Disposal of tritium pro- 
duced by WWER type nuclear power plants. Petr, J. (Ener- 
goprojekt, Prague (Czechoslovakia)). [nd]. (In Czech). Dep. 
NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 


wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33815 (INIS-mf—6897, pp v) Possible minimization of 
the production of radioactive liquid wastes in WWER type 
nuclear power plants. Kolinova, M. (Energoprojekt, Prague 
= [nd]. (In Czech). Dep. NTIS (US Sales 

y 


From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 
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REFER ALSO TO CITATION(S) 33843, 33844, 33845, 33846, 33914 


33816 (OEFZS—4086, pp J1-J22) Interaction of metals 
with primary coolant impurities: comparison of steam-cycle 
and advanced HTGRs. Johnson, W.R.; Lai, G.Y. (General 
Atomic Co., San Diego, CA (USA)). May 1981. Dep. NTIS 
(US Sales Only). 

From IAEA specialists’ meeting on high-temperature metal- 
lic materials for application m gas-cooled reactors; Vienna, Austria 
(4 May 1981). 

The carburization behavior of Incoloy 800H, Inconel 617, 
and Hastelloy X in helium containing various amounts of He, CO, 
CHi, H2O, and CO: was studied. Corrosion tests were conducted in 
a temperature range from 649° to 1000°C for exposure times up to 
10,000 h. Four different helium environments, identified as A, B, C, 
and D, were investigated. Concentrations of gaseous impurities 
were 150 Pa He, 45 Pa CO, 5 Pa CHu, and 5 Pa H2O for Environ- 
ment A; 20 Pa He, 10 Pa CO, 2 Pa CHi, 5 Pa H2O, and 0.5 Pa CO. 
for Environment B; 50 Pa He, 5 Pa CO, 5 Pa CHy, and <0.05 Pa 
H2O for Environment C; and 50 Pa He, 5 Pa CO, 5 Pa CM, and 
0.15 Pa H2O for Environment D. Environments A and B were 
characteristic of low-oxygen potential. The results showed that the 
carburization kinetics in low-oxygen-potential environments (C and 
D) were significantly higher, approximately an order of magnitude 
higher at high temperatures, than those in high-oxygen-potential en- 
vironments (A and B) for all three alloys. Thermodynamic analyses 
indicated no significant differences in the thermodynamic carburiza- 
tion potential between low- and high-oxygen-potential environ- 
ments. A qualitatively mechanistic model was proposed to explain 
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the enhanced carburization kinetics observed in the low-oxygen-po- 
tential environments. The present results further suggest that con- 
trolling the oxygen potential of the service environment can be an 
effective means of reducing carburization of alloys. 


33817 (ORNL/TM—7755) Iodine sorption on low-chro- 
mium alloy steel. Osborne, M.F.; Briggs, R.B.; Wichner, 
R.P. (Oak Ridge National Lab., TN (USA)). Jan ‘1982. Con- 
tract W-7405-ENG-26. 193p. NTIS, PC A09/MF AOl. 
Order Number DE82007738. 

Studies of iodine sorption on low-alloy steel in helium at- 
mosphere included both computer calculations and experimental 
measurements under conditions that could be related to the high- 
temperature gas-cooled reactor (HTGR). Adsorption measurements 
provide data on the potentially releasable inventory of iodine (a 
major radiological hazard) stored on surfaces in the coolant circuit 
during normal operation. Measurements of the rate and extent of 
iodine desorption when test conditions were changed are useful for 
evaluating the consequences of accidents. The results of calcula- 
tions with the SOLGASMIX-PV computer program indicated that 
HI is the dominant iodine species in the system and that the deposi- 
tion of Crl2(s) or Fela(s) in the cooler regions will effectively limit 
the amount of iodine in the gas phase. Experimental measurements 
were obtained on 2-1/4% Cr-1% Mo steel specimens at iodine bur- 
dens as low as 10~® Pa (10~"! atm), about 100 times lower than any 
previous work. 
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REFER ALSO TO CITATION(S) 33872 


33818 (INIS-mf—6897, pp v) Radionuclide composition 
of primary circuit water and its impact on V-1 nuclear power 
plant environment. Rajman, I.; Konecny, L.; Sip, M.; Tomik, 
L. (Atomova Elektraren Bohunice, Jaslovske Bohunice 
ae [nd]. (In Slovak). Dep. NTIS (US Sales 
y). 
From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


33819 (INIS-mf—6897, pp v) Radioactive wastes from 
deactivation of A-1 steam generators. Soos, F.; Konecny, L.; 
Tomik, L. (Atomova Elektraren Bohunice, "Jaslovske Bo- 
hunice (Czechoslovakia)). [nd]. (In Slovak). Dep. NTIS (US 
Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 
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REFER ALSO TO CITATION(S) 33877, 33899, 33900, 33921, 33928, 33929, 
33930, 34195, 34534, 35238 


33820 (CERN—81-09, pp 75- o Application of mass- 
predictions to isotope-abundances breeder-reactor cores, 
Kirchner, G. (Bremen Univ. rea F.R.)); Hilf, E.R. 
(Technische Hochschule Darmstadt (Germany, FR). Inst. 
fuer Kernphysik). 20 Jul 1981. Dep. NTIS (US Sales Only). 

In Proceedings of the 4th international conference on nuclei 
far from stability. 

The decay-heat and isotope composition of breeder reactor- 
cores is calculated at normal shut-down, and a core disintegration 
event. Using the ORIGRN-code, the influence of the most neutron- 
rich fission-yield nuclei is studied. Their abundances depend on the 
assumption about the nuclear data (mass and half-lives). The total 
decay-heat is not changed from any technically view-point. 


33821 (CONF-820307—2) CRBRP modular steam gener- 
ator tube-to-tubesheet and shell-closure welding. Viri, D.P. 
(Rockwell International Corp., Canoga Park, CA (USA). 
rage! Systems Group). 1982. Contract AC15-76CL02395. 
5p. IS, PC A02 A01. Order Number DE82004942. 
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From Topical meeting on engineering for nuclear plant con- 
struction, operation, and maintenance; Charleston, SC, USA (28 
Mar 1982). 

Te original Modular Steam Generator (MSG), whiand inh 
was designed, built, and tested by the Energy Systems Group 
(ESG) of Kockwell International, was a departure from conven- 
tional boilers or heat exchangers. The design was a hockeystick 
concept - the upper section of the generator is curved 90°. Factors 
affecting operating parameters were considered and incorporated in 
the original MSG design. The MSG was fully instrumented and 
functionally tested at the Energy Technology Engineering Center 
at Rockwell. The MSG steamed continuously for over 4000 h, and 
at the conclusion of the 9000-h test cycle, it was systematically dis- 
mantled and examined for wear to critical components. This paper 
explains the solutions to several manufacturing challenges presented 
by the unique design of the MSG. 


33822 (HEDL-SA—2403-FP) Design of the fuels and ma- 
terials examination facility (FMEF) neutron radiography fa- 
cility for irradiated fuel. Tomlinson, R.L.; Henshall, J.B. 
cre Engineering Development Lab., Richland, WA 

SA)). Nov 1981. Contract AC06-76FF02170. 8p. (CONF- 
811215—2). NTIS, PC A02/MF AOl. Order Number 
DE82005191. 

From World conference on neutron radiography; San Diego, 
CA, USA (7 Dec 1981). 

The Fuels and Materials Examination Facility (FMEF) is a 
breeder reactor program facility currently under construction at the 
Hanford Reservation. Major activities carried out in the FMEF are 
post-irradiation examination of breeder reactor subassemblies, fuel 
and control pins, and materials; test pin fabrication for use in the 
Fast Flux Test Facility (FFTF); and Secure Automated Fabrication 
(SAF) of FFTF and Clinch River Breeder Reactor fuel. An impor- 
tant feature of the FMEF is the neutron radiography examination 
facility which will examine full or partial fuel assemblies at short 
decay times following long-term reactor irradiation. The neutron 
source is a one-megawatt TRIGA reactor which supplies intense 
neutron beams to the two neutron radiography exposure facilities. 
These two exposure facilities operate simultaneously and indepen- 
dently so that both full fuel assemblies and individual fuel pins can 
be neutron radiographed in the separate exposure facilities at the 
same time using collimation systems that are continuously and re- 
motely variable over a wide range of resolutions. 


33823 (HEDL-SA—2413-FP) Application of robotics in a 
nuclear-fuel-furnace operation, Bowen, W.W. (Hanford En- 
—- Development Lab., Richland, WA (USA)). Oct 

981. Contract AC06-76FF02170. 10p. (CONF- 820310—1). 
NTIS, PC A02/MF A0O1. Order Number DE82003788. 

From 6. robotics conference and exposition; Detroit, MI, 
USA (1 Mar 1982). 

Automated and remotely operated fuel manufacturing oper- 
ations from receipt of powder through fabrication of welded fuel 
pins will be performed in the FMEF. Assembly of the fuel pins into 
fuel bundles will be performed in other HEDL facilities. A small 
pneumatically operated industrial robot will be used for loading and 
unloading product into/out of batch furnaces. The fuel fabrication 
process and furnace design and operational sequence are described. 


33824 (INIS-mf—6704) Heat transfer to liquid sodium in 
the thermal entrance region. Qiu, R. 1981. 364p. NTIS (US 
Sales Only), PC Al1/MF AOl1. 

It is well known that the convective heat transfer in the re- 
gions of duct systems where the thermal boundary layers are not 
yet established can be far superior to heat transfer in the fully de- 
veloped regions. A quantitative understanding of heat transfer in 
the thermal entrance region is essential in designing high heat-flux 
nuclear reactors. More specifically, if the thermal boundary layers 
have not been fully established in the system, the forced-convection 
relations for the fully developed regions cannot be used to predict 
the heat transfer characteristics. The present work is characterized 
by the following: 1. The behaviours in the thermal entrance region 
have been examined more completely. 2. To obtain a higher accu- 
racy of analyses, in present study the method of SPARROW et al. 
for pipe was improved for annulus by utilizing a finite difference 
technique. Furthermore, an asymptotic solution was developed, 3. 
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This is, in our knowledge, the first experimental investigation about 
the thermal development effect on turbulent heat transfer from rod 
element to liquid sodium in annulus with fully developed flow. 
(MDC). 


33825 (KFK—3012) Investigations on the mechanical in- 
teraction between fuel and cladding (FCMID) in fast breeder 
reactor fuel pins. Mueller-Lyda, I. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- 
und Festkoerperforschung; Kernforsch trum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter; 
Karlsruhe Univ. (TH) (Germany, F.R.). Fakultaet fuer Mas- 
chinenbau). Oct 1980. 197p. (in German). NTIS (US Sales 
Only), PC A09/MF AO1. Order Number DE82780013. 

Thesis. 

The relation between FCMI and plastic cladding distensions 
of Fast-Breeder pins with oxide as well as carbide fuel was ana- 
lyzed theoretically and experimentally. This resulted in the possibil- 
ity of plastic cladding straining caused by differential swelling of 
fuel and cladding material under stationary power conditions or dif- 
ferential thermal expansion at power changes. At stationary operat- 
ing conditions the FCMI in oxide pins is limited by an irradiation- 
induced creep deformation into inner void volume and thus the fuel 
swelling pressure will never cause clad distensions worth mention- 
ing. However, the cladding of carbide pins can be strained under 
stationary conditions because of the comparatively low fuel plastifi- 
cation under irradiation. Plastic straining of oxide pins may follow 
from differential thermal expansion at power changes. The amount 
of strain is primarily dependent upon magnitude and rate of the 
power increase, the starting conditions, and the clad material 
strength. The parameter dependence of the strains and the limiting 
conditions for their avoidance are reported. The model calculations 
are carried out by means of a special computer code which was de- 
veloped following closely the results of irradiation experiments. It 
was proved experimentally that a considerably high geometrical 
swelling occurs after a power reduction until the fuel has come into 
contact with the cladding again. 


33826 (KFK—3103) Thermal-hydraulic experiments with 
a cluster of 12 roughened rods. Rehme, K. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik). Feb 1981. 134p. 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE82780077. 

Distributions of temperatures and pressures were measured 
on a cluster of 12 electrically heated tubes. 84 thermocouples were 
used to measure the temperatures. The heated part of the tubes was 
artificially roughened by trapezoidal transverse ribs. The experi- 
ments with helium and nitrogen as coolants covered a range of 
Reynolds numbers between 470 and 1.8 x 105. The maximum linear 
rod power was 45.8 kWm™', the maximum measured wall tempera- 
ture 1062K (789°C). The report contains the description of the test 
section and all tabulated experimental results. 


33827 (ORNL/TM—8009) Fabrication, evaluation, and 
inspection of cold-reduced and cold-drawn tubes of modified 9 
Cr-1 Mo steel. Sikka, V.K.; McDonald, R.E.; Smith, J.H. 
(Oak Ridge National Lab., TN (USA)). Feb 1982. Contract 
W-7405-ENG-26. 45p. NTIS, PC A03/MF AOl. Order 
Number DE82007730. 

Modified 9 Cr-1 Mo steel is being developed and commer- 
cialized jointly by ORNL and Combustion Engineering (CE), Chat- 
tanooga Tennessee, as an alternate steam generator material for 
breeder reactors. The alloy has been commercially melted by the 
argon-oxygen decarburization (AOD) process and refined by elec- 
troslag remelting (ESR). It has also been commercially fabricated 
into plate, bar, tube hollows, and centrifugally cast and cold-pil- 
gered tubes. The purpose of this study was to develop procedures 
for fabricating tubes of various sizes by cold-reducing and drawing 
processes. Fabricated tubes were subjected to microstructural anal- 
ysis, hardness measurements, and ultrasonic inspection. 
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33828 (PNL-SA—9071) Average energy of delayed neu- 
trons from individual precursors and estimation of equilibrium 
spectra. Reeder, R.L.; Warner, R.A. (Pacific Northwest 
Lab., Richland, WA (USA)). Nov 1980. Contract AC06- 
76RL01830. 28p. (CONF-8104121—2). NTIS, PC A03/MF 
A01. Order Number DE82005885. 

From General meeting of the American Physical Society; 
Baltimore, MD, USA (20 Apr 1981). 

Average energies of the delayed neutron spectra from 34 
precursors have been compiled from the literature to give a set of 
best values. Average energies of six-group and equilibrium spectra 
are calculated by summing weighted values of the individual pre- 
cursors. These calculated average energies are in reasonable agree- 
ment with the rather limited experimental data. Equilibrium de- 
layed neutron spectra are calculated by summing spectra for indi- 
vidual precursors. The calculated equilibrium spectra are then com- 
pared to an approximate spectrum based on a Maxwellian distribu- 
tion with just one parameter - the average energy. Sets of experi- 
mental spectra for individual precursors measured at two different 
laboratories are compared. The Maxwellian shape gives reasonable 
agreement with one set. The other set has more neutrons at low 
energy and does not fit a Maxwellian shape. 


33829 Trial application of the draft structural design cri- 
teria for breeder reactor core components to a typical blanket 
assembly duct. Sazawal, V.K. (Westinghouse Electr Corp, 
Madison, Pa, USA). Journal of Pressure Vessel Technology; 
103: No. 4, 380-387(Nov 1981). 

Results are presented of a trial application of the draft struc- 
tural design criteria for highly irradiated core components to a typi- 
cal blanket assembly duct. The activity focuses on the evaluation of 
the criteria using a typical breeder reactor blanket assembly as a 
test case. Design rules from the draft criteria are applied to the 
component to determine: (a) difficulties that may arise in interpreta- 
tion and application of the criteria, and (b) adequacy of the criteria 
rules and analysis methods to address various potential failure 
mechanisms expected in the reactor core during service. Based on 
the trial application, recommendations are made to promote further 
development of the criteria. 13 refs. 


33830 EBR-II metallic driver fuel - a live option. Seidel, 
B.R.; Walters, L.C. (Argonne Natl Lab, Idaho Falls, Idaho, 
USA). Journal of Engineering for Power; 103: No. 4, 612- 
620(Oct 1981). 

The exceptional performance of metallic driver fuel has been 
demonstrated by the irradiation of a large number of Experimental 
Breeder Reactor II (EBR-II) driver-fuel elements of uranium-5 wt 
percent fissium clad in austenitic stainless steel. High burnup with 
high reliability has been achieved by a close coupling of element 
design and materials selection. The irradiation performance has 
been improved by decreasing the fuel smear density, increasing the 
plenum volume, increasing the cladding thickness, and selecting a 
higher-strength, lower-swelling cladding alloy which exhibits less 
fuel-cladding chemical interaction. Quantification of reliability has 
allowed full utilization of the element lifetime. Lifetimes much 
greater than 10 at. percent could be achieved by a design change of 
the restrainer, which currently limits life. Use of U-Pu-Zr fuel alloy 
with current cladding material would provide higher-temperature 
capability. Metallic fuel systems with their inherently superior 
breeding and irradiation performance are a capable and attractive 
next-generation power systems. 19 refs. 


33831 Creep relaxation of fuel pin bending and ovalling 
stresses. Chan, D.P.; Jackson, R.J. (Westinghouse Hanford 
Co, Richland, Wash, USA). Journal of Engineering for 
Power; 103: No. 4, 621-626(Oct 1981). 

Analytical methods for calculating fuel pin cladding bending 
and ovalling stresses due to pin bundle-duct mechanical interaction 
taking into account nonlinear creep are presented. Calculated re- 
sults are in agreement with finite element results by MARC-CDC 
program. The methods are used to investigate the effect of creep 
on the FTR fuel cladding bending and ovalling stresses. It is con- 
cluded that the cladding of 316 SS 20 percent CW and reference 
design has high creep rates in the FTR core region to keep the 
bending and ovalling stresses to acceptable levels. 6 refs. 
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33832 Nuclear reactor fuel-assembly duct-tube-to-han- 


ee. eae oe eo ). US 
Patent Application 240,676. 5 Mar 1981. 18p. mtract 
AC06-76 170. 

A reusable system is described for removably attaching the 
upper end of a nuclear reactor duct tube to the lower end of a nu- 
clear reactor fuel assembly handling socket. A transition ring, fixed 
to the duct tube’s upper end, has an interior-threaded section with a 
first locking hole segment. An adaptor ring, fixed to the handling 
socket’'s lower end has an outside-threaded section with a second 
locking hole segment. The inside and outside threaded sections 
match and can be joined so that the first and second locking hole 
segments can be aligned to form a locking hole. A locking ring, 
with a locking pin, slides over the adaptor ring so that the locking 
pin fits in the locking hole. A swage lock or a cantilever finger 
lock is formed from the locking cup collar to fit in a matching 
groove in the locking ring to prevent the locking ring’s locking pin 
from backing out of the locking hole. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


33833 (AD-C—011900/8) Mobile nuclear power plants 
1960-1970. (Army Engineer School, Fort Belvoir, VA 
(USA)). Nov 1960. 88p. NTIS, PC A0S/MF AO1. 

The purpose of this study is to determine the requirements 
for mobile nuclear power plants to support the Army in the Field 
in the 1960-1970 decade. The objective is the eventual substitution 
of nuclear power for conventional power with the resultant reduc- 
tion in POL consumption by the Army in the Field. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 33896 


33834 (INIS-mf—6614) Summary of the law relating to 
atomic energy and radioactive substances. Sim, D.F.; Ritchie, 
K.J.S. (UKAEA Headquarters, London). Apr 1981. 19p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE81700906. 

A summary is given of the law relating to atomic energy and 
radioactive substances revised as at 31 March 1981 under the fol- 
lowing headings: (1) the common law; (2) the legislation; (3) regula- 
tions under the factories act 1961; (4) regulations relating to educa- 
tional establishments; (5) regulations and orders relating to food and 
medicines. (6) Regulations, rules, etc. affecting the transport of ra- 
dioactive materials; (7) regulations under the social security act 
1975; (8) control of import and export; (9) the Euratom treaty; (10) 
important nonstatutory codes of practice, etc.; (11) international 
conventions, regulations, etc. relating to the peaceful use of atomic 
energy and radioactive substances, in which the United Kingdom is 
interestes; and (12) foreign legislation. 


33835 (NUREG—0304-V5-N4) Regulatory and technical 
reports, compilation for 1980. Oliu, W.E.; McKenzie, L.; 
Mckinney, U. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Technical Information and Docu- 
ment Control). Apr 1981. 539p. NTIS, PC A23/MF AO1. 

The compilation lists all NRC regulatory and technical re- 
ports published under the NUREG series during 1980. Also includ- 
ed is an Errata Supplement covering all previous compilations. 


33836 (NUREG—0774) U.S. Nuclear Regulatory Com- 
mission 1980 annual report. Annual report No. 6. (Nuclear 
Regulatory Commission, Washington, DC (USA)). 17 Mar 
1981. 321p. NTIS, PC A14/MF AO1. 

Contents include: Overview; Aftermath of the accident at 
Three Mile Island; Emergency preparedness; Reactor regulation; 
Operating experience; Materials regulation and transportation; Do- 
mestic safeguards; Waste management; Inspection and enforcement; 
Cooperation with the states; International cooperation; Standards 
development; Nuclear regulatory research; Communicating with 
the public; Proceedings and litigation; Administration and manage- 
ment; Appendices. 
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33837 (PB—81-213589) Nuclear eo standardization: 
Congress), ‘Washington, DC). Apr 198, 15p. NTIS: PC 

y n, . r . p ’ 
A04/MF A0Ol1. . . 

This report evaluates the extent to which nuclear power- 
plants can and should be standardized. The assessment provides the 
essential background material for a broad understanding of the nu- 
clear industry, its institutions and their relationship to standardiza- 
tion. Items presented in the report include specific examples of the 
current state of nuclear powerplant standardization, and four differ- 
ent concepts of standardization and their potential impact on safety. 
These concepts represent a wide range of approaches toward stand- 
ardization and would entail greatly differing requirements for indus- 
try and regulators as well as differing implications for safety. 


2108 Economics 


33838 (AD-A—108298/1) Economic impact of closing 
Zion nuclear facility. (Vermont Univ., Burlin (USA). 


t. of Physics). 21 Oct 1981. 82p. NTIS, A05, 
AgL 


The Zion nuclear plant's close proximity to the heavily pop- 
ulated Chicago area has raised questions about the safety of its con- 
tinued operations. Zion's loss would reduce power supplies below 
levels considered adequate to maintain reliable service. Should the 
demand for electricity be less than now projected, the impact 
would be less severe; however, should plants now under construc- 
tion be delayed, the impact would be more severe. Purchased 
power from other utilities is the most immediate way to replace 
Zion's power, but the existing transmission network may be a limit- 
ing factor. New non-nuclear plants can be constructed to replace 
Zion, but they would not be available before the 1990s. Measures 
to reduce electric demand also have long-term potential, although 
their effectiveness will depend on costs, customer acceptance, eco- 
nomic conditions, and regulatory and other governmental policies. 
GAO discusses the pros and cons of closing the Zion facility. 


33839 (COGEMA-CONF—81-7) Activities of COGEMA 
in the nuclear fuel cycle. Galaud, G. (Compagnie Generale 
des Matieres Nucleaires (COGEMA), La Boursidiere, 92 - 
Le Plessis-Robinson (France)). Feb 1981. 9p. (In French). 
(CONF-810270—4). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE81700905. 

From French-Greek colloquium on energy; Athens, Greece 
(26 Feb 1981). 

COGEMA (Compagnie Generale des Matieres Nucleaires) is 
a private company entirely owned by the C.E.A. Its activity covers 
the whole of the fuel cycle: uranium mining, production of concen- 
trates from the extracted ore, conversion into hexafluoride, enrich- 
ment, fabrication of fuel assemblies, reprocessing of spent fuel, and 
packaging of waste. These different types of activity are reviewed. 


33840 (DOE/AD/06333—T1) Factors influencing the 
motivation and productivity of craftsmen and foremen on 
large construction projects. Garner, D.F.; Borcherding, J.D.; 
Samelson, N.M. (Texas Univ., Austin (USA). t. of Civil 
Engineering). Aug 1979. Contract FG01-78 333. 211p. 
NTIS, PC A10 A01. Order Number DE82007508. 

Substantial cost overruns and schedule delays are traits of 
the power plant construction industry, specifically the young and 
controversial nuclear power plant construction industry. These cost 
and schedule overruns are having a significant effect on the eco- 
nomic feasibility of many power plants, and the future energy 
supply network of our country may have to be restructured in light 
of these overruns. A major cause of cost overruns is related to the 
declining rate of productivity of workers. Marjatta Strandell, an en- 
gineering and construction expert for the Pacific Power and Light 
Company, Portland, Oregon, reports that since 1970 craft produc- 
tivity in nuclear and fossil-fuel power plant construction has been 
decreasing at an average annual rate of four percent. The cumula- 
tive effect of this indicates that, by 1980, the craft productivity 
would be a mere sixty percent of the 1970 craft productivity. 
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33841 (NUREG/CR—2421) Projecting labor demand and 
worker immigration at nuclear power plant construction sites: 
an evaluation of methodology. Herzog, H.W. Jr; Schlott- 
mann, A.M.; Schriver, W.R. (Employment Standards Ad- 
ministration, Washington, DC (USA)). Dec 1981. 130p. 
NTIS, PC A07/MF A011. 

The study evaluates methodology employed for the projec- 
tion of labor demand at, and worker migration to, nuclear power 
plant construction sites. In addition, suggestions are offered as to 
how this projection methodology might be improved. The study fo- 
cuses on projection methodologies which forecast either construc- 
tion worker migration or labor requirements of alternative types of 
construction activity. Suggested methodological improvements 
relate both to institutional factors within the nuclear power plant 
construction industry, and to a better use of craft-specific data on 
construction worker demand/supply. In addition, the timeliness and 
availability of the regional occupational data required to support, or 
implement these suggestions are examined. 


2109 Process Heat Reactors 


33842 (CEA-CONF—5668) THERMOS, district central 
heating nuclear reactors. Patarin, L. (CEA, 75 - Paris 
(France)). Feb 1981. 11p. (In French). (CONF-810270—3). 
pil (US Sales Only), PC A02/MF A0O1. Order Number 
DE81 

From French-Greek colloquium on energy; Athens, Greece 
(26 Feb 1981). 

In order to expand the penetration of uranium in the national 
energy balance sheet, the C.E.A. has been studying nuclear reactors 
for several years now, that are capable of providing heat at favour- 
able economic conditions. In this paper the THERMOS model is 
introduced. After showing the attraction of direct town heating by 
nuclear energy, the author describes the THERMOS project, de- 
fines the potential market, notably in France, and applies the lay- 
out study to the Grenoble Nuclear Study Centre site with district 
communal heating in mind. The economic aspects of the scheme 
are briefly mentioned. 


33843 (GA-A—16092) 1170-MW(t) HTGR-PS/C plant 
application study report: shale-oil-recovery application. Rao, 
R.; McMain, A.T. Jr. (General Atomic Co., San Diego, CA 
(USA)). May 1981. Contract AT03-76SF70046. 41p. NTIS, 
PC A03/MF AO1. Order Number DE82007024. 

This report describes the application of a high-temperature 
gas-cooled reactor (HTGR) which operates in a process steam/co- 
generation (PS/C) mode in supplying heat and electricity for the 
recovery of oil from shale using in-situ steam retorting. The techni- 
cal and economic merits of an 1170-MW(t) HTGR-PS/C are com- 
pared with those of a coal-fired plant for this application. The 
steam requirements for the shale oil recovery process were estimat- 
ed utilizing parameters from the Equity Oil Company in its in-situ 
steam retorting project in the Piceance Basin of Western Colorado. 
The cost of energy for the resulting system in January 1, 1995 dol- 
lars for plants starting up at that time is 49.5 mills/kW-hr (14.51 $/ 
MMBtu) for the HTGR-PS/C and 68.9 mills/kW-hr (20.18 $/ 
MMBtv) for the coal-fired plant. The safety and licensing issues of 
the nuclear plant were reviewed, and a comparative assessment of 
the alternative energy sources was performed. 


33844 (GA-A—16094) 1170-MW(t) HTGR-PS/C plant 
application-study report: Geismar, Loisiana, and Orange, 
Texas refinery/chemical complex applications. McMain, A.T. 
Jr.; Stanley, J.D. (General Atomic Co., San Diego, CA 
(USA)). May 1981. Contract AT03- 76SF70046. 64p. NTIS, 
PC A04/MF AO1. Order Number DE82007025. 

This report describes the application of a high-temperature 
gas-cooled reactor (HTGR) which operates in a process steam/co- 
generation (PS/C) mode in supplying heat and electricity to a large 
complex of refineries and petrochemical plants. The technical and 
economic merits of an 1170-MW(t) HTGR-PS/C are compared 
with those of a coal-fired plant and existing oil-fired facilities for 
this application. The safety and licensing issues of the nuclear plant 
were reviewed, and a comparative assessment of the energy alterna- 
tives was performed. 
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(GEFR-SP—239) Application of HTGR process 

heat to oil-shale retorting. Wadekamper, D.C.; Taylor, I.N.; 
Gleason, T.E. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). May 1981. oo 
tract AC03-80ET34034. 19p. (CONF- 81081246). NTI 
PC A02/MF A01. Order Number DE82007544. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The currently developed oil shale retorting processes depend 
on some portion of their product to provide heat energy for proc- 
ess operation. In an attempt to increase the fossil fuel reserves of 
the United States, as well as decrease environmental pollution, it 
has been suggested that an HTGR be used to supply the heat nec- 
essary for the retorting oil shale thus freeing additional petroleum 
products for sale. The TOSCO II process was selected as a typical 
oil shale retorting process and a detailed evaluation of the energy 
requirements was made. Various scenarios to replace selected por- 
tions of the process energy requirements with HTGR generated 
heat are described. The improvements in product yields and reduc- 
tions in environmental pollution levels associated with a HTGR 
process heat scheme are summarized. 


$3846 (OEFZS—4086, pp K1-K16) Behaviour of high 
temperature alloys d exposure in impure helium. 
Graham, L.W.; Seabee, K.G.E. (HTMP, Wimborne, UK); 
Krom; holz, K. (Interatom, Bensberg, Germany, F.R.). May 
1981. ; NTIS (US Sales Only). 

From IAEA specialists’ meeting on high-temperature metal- 
lic materials for application in gas-cooled reactors; Vienna, Austria 
(4 May 1981). 

A range of high temperature alloys which are potential can- 
didates for the construction of primary circuit components in 
helium-cooled process-heat systems have been exposed for periods 
up to 10000 h in a helium environment containing microbar quanti- 
ties of He, HxO, CH, and CO. The degree of depletion or produc- 
tion of impurities caused by the gas/metal reactions occurring at 
the metal surface can be related to the parameter A/F where A is 
the surface area and F the volume flow. The depletion of water is 
especially important since it is the prime species involved in form- 
ing oxide scales at high temperature. Results are presented which 
show that during exposure high temperature nickel-base alloys con- 
taining about 20% chromium form thin, adherent, chromium-based 
oxide scales. These scales give excellent resistance to carburisation 
although there are variations in the detailed behaviour dependent 
on the influence of minor alloying elements such as titanium, alu- 
minium and manganese. The influence of variations in gas impurity 
levels is discussed and results are shown which illustrate that if the 
CH,/H20 ratio is unfavourable enhanced carburisation occurs and 
if the CO/H2O ratio is unfavourable decarburisation is possible. 
However, it is proposed that in High Temperature Process Heat 
systems both the CH,/H2O ratio and the CO/H20 ratio will be in 
favourable ranges from the viewpoint of high temperature oxida- 
tion/carburisation processes leading to stable oxide scales and only 
very low levels of carburisation. 
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2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 34424, 35129 


33847 (NUREG/CR—0200-Vol.2-Bk.3, pp 27p, Paper 
2) JUNEBUG: three dimensional geometry plotting code. 
1982. NTIS, PC A99/MF AOl1. 

In SCALE: a modular code system for performing standard- 
ized computer analyses for licensing evaluation. 

The JUNEBUG code is an exceptionally valuable tool 
which is used to verify and validate three-dimensonal (3-D) com- 
binatorial geometry and KENO geometry models. It contains the 
MARS geometry system for modeling complicated multiple array 
lattices as well as simple combinatorial geometry models. Input for 
JUNEBUG is very flexible and will accept standard KENO-IV 
Input Data, KENO-IV/CG Input, as well as Combinatorial MARS 
Geometry Input. 
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2202 Components And Accessories 
REFER ALSO TO CITATION(S) 33386, 33984, 34253 


33848 (EGG-M—04181) Cutting irradiated and radioac- 
tive materials. Waite, T.H. (EG and G Idaho, Inc., Idaho 
Falls ce 1981. Contract AC07-761D01570. 4p. (CONF- 
811103—75). NTIS, PC A02/MF A0Ol. Order Number 
DE82005638. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

An underwater electric arc saw has been developed by and 
is currently in use at the Idaho National Engineering Laboratory 
(INEL). The arc saw uses a low voltage, high amperage arc to cut 
through irradiated and radioactive metallic materials underwater. 
The electric arc is maintained between the rotating circular saw 
blade and the material being cut, which is clamped to a table under 
4.5 m (15 ft) of water. The saw cuts a smooth clean kerf, and the 
swarf settles to the canal floor. The arc saw has proven to be an 
exceptional tool due to its ability to expeditiously cut metallic, ra- 
dioactive materials, regardless of hardness, in an underwater envi- 
ronment. 


33849 (NUREG/CR—2154) Ultrasonic imaging tech- 
niques for real-time in-service inspection of nuclear power re- 
actors. Progress report Oct 79-Dec 80. Ganapathy, S.; 
Hamano, N.; Betker, M.R.; Wu, W.S.; Dennehy, T.G. 
(Michigan Univ., Ann Arbor (USA). Dept. of Electrical 
and Computer Engineering). Oct 1981. 86p. NTIS, PC 
A0S5S/MF AO1. 

Progress in the development of a real-time system for in-ser- 
ivce inspection of reactor vessels and piping components is de- 
scribed in this report. A thorough analysis of the processing bottle- 
necks in the synthetic Aperture Focusing Techniques is presented 
along with some possible solutions to achieve increased processing 
speed. Techniques have been designed and implemented for im- 
proved display of flaw images and results of this study are present- 
ed. The progress includes development of techniques to recognize 
flaws near the front surface of the object under inspection and de- 
velopment of squint-mode scanning and processing methods. 


33850 (PB—82-147463) Model study of plume behavior 
> the boiler stack of Vienna unit No. 8. Jain, S.C.; Kenne- 

J.F. (Iowa Inst. of Hydraulic Research, Towa City 
CsA). Apr 1981. 84p. NTIS, PC A05/MF AO1. 

A laboratory model study was conducted to determine the 
plume behavior for the boiler stack of Vienna unit no. 8. A model 
with a scale of 1:50, consisting of the smokestack, and the plant 
buildings surrounding the smokestack, was tested. Tests were con- 
ducted for northwest and northeast wind directions and for several 
wind velocities. Data were collected by photographing the dyed 
plume and by measuring temperature distributions at three or more 
downwind sections. These model results can be used to validate 
and improve the analytic modeling techniques. The results indicate 
the plume downwash at high wind velocities. 


33851 (PNL—4055) Criteria for the evaluation of a dilute 
decontamination demonstration. FitzPatrick, V.F.; Divine, 
J.R.; Hoenes, G.R.; Munson, L.F.; Card, C.J. (Pacific 
Northwest Lab., Richland, WA (USA)). Dec 1981. Con- 
tract AC06-76RL01830. 76p. NTIS, PC A0O5/MF AO1. 
Order Number DE82007588. 

This document provides the prerequisite technical informa- 
tion required to evaluate and/or develop a project to demonstrate 
the dilute chemical decontamination of the primary coolant system 
of light water reactors. The document focuses on five key areas: 
the basis for establishing programmatic prerequisites and the key 
decision points that are required for proposal evaluation and/or 
RFP (Request for Proposal) issuance; a technical review of the 
state-of-the-art to identify the potential impacts of a reactor’s pri- 
mary-system decontamination on typical BWR and PWR plants; a 
discussion of the licensing, recertification, fuel warranty, and insti- 
tutional considerations and processes; a preliminary identification 
and development of the selection criteria for the reactor and the 
decontamination process; and a preliminary identification of further 
research and development that might be required. 
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= (SAND—82-0208C) Accuracy in strain meas- 
ents. (Sandia National agg Albuquerque, NM 
(USA). 1982. Contract AC04-76DP00789. (CONF- 
820206—1). NTIS, PC A02/MF AOl1. Order Number 
DE82005681. 
From Western regional Strain Gage Committee of SESA 
meeting; Torrance, CA, USA (17 Feb 1982). 
© measurements analyzed in this study were strain meas- 
urements on massive steel structures when impacted by a high ve- 
locity projectile. The event being simulated was the failure of a 
steam turbine rotor and its subsequent impact and/or penetration of 
the turbine casing, followed by impact and/or penetration of the 
outer shell. The simulated turbine casing is a steel plate 5 in. thick 
by 20 in. deep formed into a semicircle with a 14 ft diameter. Ap- 
proximately 34 in. outside of the simulated turbine casing is the 
shell which is a steel plate 1 1/4 in. thick by 6 ft deep formed into a 
semicircle with a 20 ft diameter. The projectile was a 105° segment 
of a steam turbine rotor weighing 3500 lbs. The rotor segment was 
impacted into the simulated turbine casing at a velocity of 490 ft/ 
sec. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 34535 


33853 (EIR—370) Theoretical comparison between direct 
and polarity correlation techniques for a projected Gauss- 
Markovian process as related to an on-line reactivity meter. 
Behringer, K.; Peier, W. (Eidgenoessisches Inst. fuer Reak- 
torforschung, "Wuerenlingen (Switzerland)). May 1979. 14p. 
Nucl. Instrum. Methods; 161: 97-109(1979). 

The display variance of an on-line subcritical reactivity 
meter based on reactor neutron noise analysis in the time domain 
has been investigated theoretically. The device uses the so-called 
"zero-crossing correlation method’ and polarity correlation tech- 
niques. An algorithm is given which enables computation of the 
variance function of a polarity correlation function if the condition- 
ed detector signal fluctuations are Gauss-Markovian.) A compari- 
son shows that the rms display deviations due to the polarity corre- 
lation techniques (one-bit quantization) are about 25% larger than 
those expected from direct correlation techniques (multi-bit quanti- 
zation. This is in good agreement with results obtained from experi- 
mental investigations. 


33854 (EIR—383) Evaluation of heat transfer perfor- 
mances of rough surfaces from experimental investigation in 
annular channels. Hudina, M. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). Jan 1980. 
13p. Int. J. Heat Mass Transfer.; 22: 1381-1392(1979). 

A new method for the transformation of turbulent Stanton 
numbers measured in the annular channel geometry was developed. 
The method is based on the solution of the simplified differential 
energy transport equation of the turbulent flow. To test this 
method, different heat-transfer calculations in the channels with 
smooth and rough surfaces are carried out. For comparison some 
other transformation procedures are also applied. The thermal per- 
formances of a particular roughness evaluated from the single rod 
experimental investigation, are used in a computer code to calculate 
the temperature distribution of a.37 rod bundle. The analytical pre- 
dictions are compared with the experimental results. 


33855 (EIR—391) Recrystallization, grain growth and 
phase transformations of cold-worked Zircaloy-2. Schenker, 
E. (Eidgenoessisches Inst. fuer Reaktorforschung, Wueren- 
lingen (Switzerland)). May 1980. 12p. (In German). Fortsch- 
ritte in der Metallographie, Bd. 10, p. 505-514 (1979), Rie- 
derer, Stuttgait. 

In the examination of a damaged Zircaloy-2 pressure tube 
many different alterations of the cold worked starting structure 
were found. Through heat treatments of original material, tempera- 
ture/time fields were established. and the same characteristic struc- 
tures obtained as that exhibited in the damaged reactor component. 
This examination permitted, in combination with microhardness, 
scanning electron microscopy and microprobe analysis, an estimate 
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to be made of the proportion of overheating experienced by the 
failed pressure tube. 


33856 (KFK—3096) Experimental investigations on the 
fluid flow through an asymmetric rod bundle (W/D = 1.048). 
Rehme, K. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik; Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Schneller Brueter). Dec 1980. 66p. (In 
German). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82780076. 

Measurements of the distributions of the mean velocity, the 
wall shear stresses and the turbulence were performed in a wall 
subchannel of a rod bundle of four parallel rods arranged asymmet- 
rically in a rectangular channel (P/D = 1.07, W/D = 1.048). The 
Reynolds number of this investigations was Re = 7.57 x 104. The 
experimental results show that the momentum transport is highly 
anisotropic especially in the gaps of the rod bundle. Influences of 
secondary flow cannot be detected in the distribution of the time- 
mean velocity, however, such influences are found in the distribu- 
tions of the turbulence intensities and the kinetic energy of turbu- 
lence. The comparison between experimental wall shear stress dis- 
tributions and those calculated with the VELASCO-code shows 
discrepancies especially in the gap between the rod and channels 
walls. 


33857 (LA—9103-MS) Evaluation of sealed-tube neutron 
generators for the assay of fresh LWR fuel assemblies. 
Cutter, J.; Lee, D.; Lindquist, L.O.; Menlove, H.O.; Cald- 
well, J.T.; Atencio, J.D.; Kunz, W.E. (Los Alamos National 
Lab., NM (USA)). Nov 1981. Contract W-7405-ENG-36. 
24p. ISPO—162). NTIS, PC A02/MF A0O1. Order Number 
DE82010979. 

The use of sealed-tube neutron generators for the active 
assay of fresh light-water reactor fuel assemblies has been investi- 
gated. The results of experimental tests of the Kaman 801 generator 
are presented. Neutron yields, source moderation, and transportabi- 
lity are discussed. A comparison is made with the AmLi neutron 
source for use in the Coincidence Collar. 


33858 Fission product behavior in UCsub(x)Osub(y) fis- 
sile particles made from weak-acid resins. Tiegs, T.N.; Lin- 
demer, T.B.; Henson, T.J. (Oak Ridge National Lab., TN 
(USA). Metals and Ceramics Div.). Journal of Nuclear Ma- 
terials; 99: No. 2/3, 222-234(Sep 1981). 

High-Temperature Gas-Cooled Reactor fissile particles made 
from weak-acid ion exchange resins with compositions ranging 
from UO: plus excess carbon to UC, plus excess carbon were irra- 
diated in test capsules. The fission product behavior in the particles 
was determined by electron microprobe analysis. The behavior of 
most fission products was dependent on the initial O/U ratio, and 
their overall chemical behavior is consistent with that for the 
phases calculated to be present. 


2204 Control Systems 


33859 (EGG-M—09581) Advanced diagnostic graphics. 
Bray, M.A.; Petersen, R.J.; Clark, M.T.; Gertman, D.I. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1981. Contract 
ACO07-761D01570. 15p. (CONF-8110148—1). NTIS, PC 
A02/MF A01. Order Number DE82005674. 


From CSNI specialist meeting on operator training and 
qualifications; Charlotte, NC, USA (12 Oct 1981). 

This paper reports US NRC-sponsored research at the Idaho 
National Engineering Laboratory (INEL) involving evaluation of 
computer-based diagnostic graphics. The specific targets of current 
evaluations are multivariate data display formats which may be 
used in Safety Parameter Display Systems (SPDS) being developed 
for nuclear power plant control rooms. The purpose of the work is 
to provide a basis for NRC action in regulating licensee SPDSs or 
later computer/cathode ray tube (CRT) applications in nuclear con- 
trol rooms. 
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33860 (HEDL-SA—2287-FP) Sodium erosion of boron 
carbide from breached absorber pins. Basmajian, J.A.; Baker, 
D.E. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1981. Contract AC06-76FF02170. 12p. 
(CONF-8105142—1). NTIS, PC A02/MF AOl. Order 
Number DE82006039. 

From American Ceramic Society conference; Washington, 
DC, USA (3 May 1981). 

The purpose of the irradiation experiment was to provide an 
engineering demonstration of the irradiation behavior of breached 
boron carbide absorber pins. By building defects into the cladding 
of prototypic absorber pins, and performing the irradiation under 
typical FFTF operating conditions, a qualitative assessment of the 
consequences of a breach was achieved. Additionally, a direct com- 
parison of pin behavior with that of the ex-reactor test could be 
made. 


33861 (KFK—2999, pp 252-264) Reliability of software. 
Kopetz, H. (Technische Univ. Berlin (Germany, F.R.). 
Fachbereich Informatik). Aug 1980. (In German). NTIS 
(US Sales Only), PC A12/MF A01. 

From Seminar on methods for system planning under a spec- 
ified long term operation behavior; Karlsruhe, F.R. Germany (26 
Feb 1980). 

Common factors and differences in the reliability of hard- 
ware and software; reliability increase by means of methods of soft- 
ware redundancy; and maintenance of software for long term oper- 
ating behavior are described. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 33380, 33421, 33814, 33818, 33819, 34850 


33862 (NUREG—0833) Environmental impact statement 
on the siting of nuclear power plants: scoping summary 
report. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research). 1981. 
30p. NTIS, PC A03/MF AO1. 

The NRC staff has completed its scoping process for the En- 
vironmental Impact Statement for the revision of its regulations on 
the siting of nuclear power plants. The rulemaking and environ- 
mental review have been focused to concentrate on significant 
issues and alternatives and to delete items from the rulemaking on 
which it is not appropriate to proceed at this time. A brief discus- 
sion of the major comments is included. 


33863 (INIS-mf—6897, pp v) Rare gases in radioactive 
gaseous wastes from nuclear power plants. Razga, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Haj- 
kova, J. (Vyskumny Ustav Energeticky, Bratislava (Czecho- 
slovakia)). [nd]. (in Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 
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REFER ALSO TO CITATION(S) 33860 


33864 (AD-A—106126/6) The possible use of cermet fuel 
in the DIDO and PLUTO heavy-water research reactors. 
Kennedy, T.D.A. (UKAEA Atomic Energy Research Es- 
a Harwell). Aug 1981. 24p. NTIS, PC A02/MF 
AOl. 

International restrictions on the supply or highly enriched 
uranium have resulted in the requirement to fuel research reactors 
with a lower-enrichment uranium fuel. A study has been made of 
the feasibility of using low-enrichment fuels of a new type in the 
DIDO and PLUTO reactors. This work has been done as a contri- 
bution to the studies currently being carried out internationally on 
the implications of using lower-enrichment fuels in heavy-water- 
moderated research reactors. The uranium content of the U/Al 
alloy at present used cannot be increased sufficiently to maintain 
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the requisite U235 content without undesirable effects on the physi- 
cal properties of the alloy. A different type of fuel will therefore be 
required to maintain the desired nuclear characteristics. A possible 
solution to the problem is the use of a cermet (U308/Al) fuel mate- 
rial. This paper describes a preliminary study of the feasibility of 
this concept from the heat-transfer and safety viewpoints. 


33865 (EUR—6114-EN) BR 2 reactor: tool for advanced 
nuclear research; results and perspectives of joint Belgo- 
German reactor utilisation. Proceedings of the review meeting 
held at Mol, on June 1, 1978, Hebel, W. (Commission of the 
Euro) Communities, Luxembourg). 1978. 224p. NTIS 
PC /MF E09. 

Results of research carried out with the BR 2 reactor at Mol 
during the five-year period 1914 to 1978 are reviewed. R and D 
work on liquid metal cooled, fast breeder reactors is reported, as 
well as work on gas cooled and water cooled reactors. Various 
types of experiments conducted on a high flux test reactor are de- 
scribed together with the special irradiation techniques involved. 
The use of neutron beams in nuclear and solid state physics is con- 
sidered as well as their role in PWR experiments. The final paper 
outlines the status of the operation and utilization of the BR 2 reac- 
tor and future trends in research. 


33866 (HEDL-SA—2270) Independent verification: oper- 
ational phase liquid metal breeder reactors. Bourne, P.B. 
ord Engineering Development Lab., Richland, WA 
SA)). 1981. Contract AC06-76FF02170. 16p. (CONF- 
8105143—1). NTIS, PC A02/MF A0Ol. Order Number 
DE82006676. 

From International symposium on quality assurance for nu- 
clear power —— Paris, France (11 May 1981). 

The Fast Flux Test Facility (FFTF) recently achieved 100- 
percent power and now is in the initial stages of operation as a test 
reactor. An independent verification program has been established 
to assist in maintaining stable plant conditions, and to assure the 
safe operation of the reactor. Independent verification begins with 
the development of administrative procedures to control all other 
procedures and changes to the plant configurations. The technical 
content of the controlling procedures is subject to independent ver- 
ification. The actual accomplishment of test procedures and oper- 
ational maneuvers is witnessed by personnel not responsible for op- 
erating the plant. Off-normal events are analyzed, problem reports 
from other operating reactors are evaluated, and these results are 
used to improve on-line performance. Audits are used to confirm 
compliance with established practices and to identify areas where 
individual performance can be improved. 


33867 (HEDL-SA—2395) Summary of the Fast Flux Test 
Facility traversable fission chamber experiment results, 
Daughtry, J.W.; Dobbin, K.D.; McNeece, J.P.; Rawlins, 
J.A. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Oct 1981. Contract AC06-76FF02170. 26p. 
(CONF-811103—96). NTIS, PC A03/MF AOl. Order 
Number DE82005908. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Fisson rate distributions are presented for the entire axial 
extent of the reactor core. The fission chamber probes are de- 
scribed. 


33868 (HEDL-SA—2431) Gamma-ray measurements in 
the Fast Test Reactor. Moore, F.S.; Bunch, W.L. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
May 1981. Contract AC06-76FF02170. 4p. (CONF- 
811103—89). NTIS, PC A02/MF A0Ol. Order Number 
DE82006048. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Approximately fourteen percent of the energy in the Fast 
Test Reactor (FTR) is associated with the gamma ray field. Most 
of the heat generated in structural materials is from gamma rays, 
and radiation damage to these materials is dependent on tempera- 
ture. Because the purpose of the Fast Flux Test Facility (FFTF) is 
the testing and development of fuels and materials for the fast 
breeder reactor program, it is essential that the gamma ray as well 
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as the neutron environment be known. As part of the Reactor 
Characterization Program, a comprehensive gamma measurement 
program was planned. The objective is to acquire data with suffi- 
cient accuracy and detail not only to support test vehicle design 
and operation of the reactor, but also for validating and improving 
analytical methods of predicting the gamma environment for future 
arrangements. 


33869 (HEDL-SA—2469) Functions of sodium and argon 
analysis in FFTF operational decisions (slide presentation), 
Munn, W.I. ord Engineering Development Lab., 
Richland, WA (USA)). 1981. Contract A 76FF02170. 
6p. (CONF-811103—99). NTIS, PC A02/MF AO1. Order 
umber DE82005891. 
From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 
ormation is presented concerning the cover gas system, 
primary coolant circuit, and secondary coolant circuit. 


33870 (INIS-mf—6854, pp v) Reaction rate of Lazy 
Susan and pneumatic in the dung Triga Mark 2 reactor. 
Jujuratisbela, U. 1981. (In Indonesian). Dep. NTIS (US 
Sales Only). 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

The use of activation detectors in integral neutron spectrum 
studies can give reliable information on reaction rates of nuclei in a 
reactor spectrum. Frequently this is of greater interest than knowl- 
edge of the detailed shape of the spectrum at particular location. 
Cadmium ratio and opithermal index measurements in the Lazy 
Susan and pneumatic of the Bandung Triga Mark 2 reactor have 
been made gold foil detector. These measurements have been ana- 
lysed in the assumption that the neutron spectrum consists of Max- 
wellian distribution to which is smoothly joined a 1/E slowing 
down spectrum. Cross section being averaged according to the 
methods of Westcott. The reaction rate is equal with the neutron 
density, including both thermal and opithermal neutrons, neutron 
velocity (2200 m/sec), and the effective cross section. The thermal 
neutron reaction rate ration of Lazy Susan and pneumatic is 1.05. 


33871 (INIS-mf—6854, pp v) Instrumentation system of 
the Yogyakarta nuclear reactor. Soekarno. 1981. (In 
Indonesian). Dep. NTIS (US Sales Only). 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

Outline instrumentation system of the Yogyakarta Kartini 
nuclear reactor is explained. The explanation covered mechanics 
and electronics instrumentation system. Characteristic and perform- 
ance of the system is given briefly. 


33872 (WAPD-TM—1482) Monte Carlo analysis of the 
slightly enriched uranium-D.O critical experiment LTRIIA 
(AWBA Development Program). Hardy, J. Jr.; Shore, J.M. 
(Bettis Atomic Power Lab., Pittsburgh, PA (USA)). Nov 
1981. Contract AC11-76PN00014. 48p. NTIS, PC A03/MF 
A01. Order Number DE82007148. 

The Savannah River Laboratory LTRIIA slightly-enriched 
uranium-D.O critical experiment was analyzed with ENDF/B-IV 
data and the RCPO1 Monte Carlo program, which modeled the 
entire assembly in explicit detail. The integral parameters 5% and 
878 showed good agreement with experiment. However, calculated 
K/sub eff/ was 2 to 3% low, due primarily to an overprediction of 
U238 capture. This is consistent with results obtained in similar 
analyses of the H2O-moderated TRX critical experiments. In com- 
parisons with the VIM and MCNP2 Monte Carlo programs, good 
agreement was observed for calculated reeaction rates in the B?=0 
cell. 


33873 Loft reactor experiments help to resolve PWR ac- 
cident concerns. Batt, D.L.; Leach, L.P. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Nuclear Engineering 
International; 26: No. 318, 40-42(Sep 1981). 

The loss-of-fluid test (LOFT) facility is the only complete 
reactor system in the NRC's reactor safety research programme for 
providing data on PWR behaviour during LOCAs and other 
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anomalous transients. NRC has sponsored experiments in LOFT to 
help determine the correct operating mode for PWR main coolant 
pumps during a small break LOCA. The experiments are described. 
In experiment L3-5 the primary coolant pumps were turned off at 
experiment initiation, and in L3-6 they were left running during the 
transient. During the pump-on experiment (L3-6) the system experi- 
enced a higher break mass flow rate during large part of the tran- 
sient resulting in core uncovery. However, during the pumps-off 
experiment, the system retained a majority of its fluid and the core 
remained covered. 


33874 (PB—82-140229) High flux materials testing reac- 
tor HFR Petten: Characteristics of facilities and standard ir- 
radiation devices (revised edition 1981-1982). Roettger, H.; 
Tas, A.; Hardt, P.v.d.; Voorbraak, W.O. (Commission of 
the European Communities, Petten (Netherlands). Joint Nu- 
clear Research Center). [nd]. 116p. NTIS PC E06/MF E06. 

Information is provided on the design and operation of the 
high flux materials testing reactor at the Joint Research Centre 
Petten. The reactor, its operating schedule and procedures for HFR 
experiments are described and relevant nuclear data are supplied 
for in-tank and pool-side facilities, beam tubes, radionuclide produc- 
tion, and the gamma irradiation facility. The standard facilities 
available for materials irradiation and radionuclide production in- 
clude the full size high temperature reactor rigs, creep facilities, re- 
loading facilities, the tensile specimen irradiation rig, boiling water 
fuel capsule, the EXOR and ELLAS irradiation devices, the loss of 
cooling capsule, and the stationary high temperature capsule. A 
brief description is provided of each of these facilities. 


2208 Propulsion Reactors 
REFER ALSO TO CITATION(S) 34596 


33875 (AD-A—108609/9) Drag reduction and adaptive 

conditions. Technical report. Callan, C.; Case, K. 
(Stanford Research Inst., Arlington, VA (USA)). Nov 1981. 
63p. NTIS, PC A04/MF AO1. 

This report considers the problem of increasing the maxi- 
mum speed at which the boundary layer of a body in water can 
remain in laminar flow. It is shown that substantial improvement 
can be made by modifying the boundary conditions of the linear 
stability problem. The concern of affecting the turbulence itself to 
reduce drag is not addressed. 


33876 (PB—82-860446) Diesel and gas turbine marine 
engine alternatives. 1976-January, 1982 (citations from Infor- 
mation Services in Mechanical Engineering Data Base). 
Report for 1976-January 1982. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Jan 1982. 145p. NTIS 
PC NO1/MF NO1. 

Reports are cited which discuss the development and utiliza- 
tion of power plants designed for marine use. Power generated by 
coal burning, wind, nuclear reactors, water jet propulsion, and 
high-power water-cooled electric propulsion are among the alterna- 
tive sources of power for marine application. Performance evalua- 
tions of existing unconventional marine propulsion systems are ex- 
amined. This bibliography does not consider diesel internal combus- 
tion or gas turbine marine engines. (Contains 207 citations fully in- 
dexed and includes a title list.) 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 33792, 33793, 33794, 33795, 33817 


33877 (AD-A—106113/4) An equation of state for 
sodium. Browning, P. (UKAEA Atomic Energy Research 
Establishment, Harwell). Mar 1981. 23p. Availability: Her 
Majesty's Stationery Office, 49 High Holborn, London, 
WCIV 6HB, P. O. Box 569, London (No copies furnished 
by DTIC). 

The equation of state (EOS) for sodium which has been em- 
ployed in assessments of hypothetical accidents in liquid metal 
cooled fast breeder nuclear reactors has been in use for some years 
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in the British programme. During this time some important experi- 
mental reference data, upon which the EOS is based, have been re- 
vised. The purpose of this report is primarily to update the sodium 
EOS by incorporating these revised data. In addition, a number of 
improvements have been made in the calculational technique used 
in deriving properties in the single phase. These refinements, which 
have indicated numerical errors in the earlier EOS output, have im- 
proved the precision of the reported data. 


33878 (CONF-810801—61) Temperature estimates from 
the zircaloy oxidation kinetics in the a plus 8 phase region. 
Olsen, C.S. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1981. Contract AC07-761D01570. 17p. NTIS, PC A02/MF 
A01. Order Number DE82005952. 

From 6. international conference on structural mechanics in 
reactor technology; Paris, France (17 Aug 1981). 

Oxidation rates of zircaloy in steam were measured at tem- 
peratures between 961 and 1264 K and for duration times between 
25 and 1900 seconds in order to calculate, in conjunction with 
measurements from postirradiation metallographic examination, the 
prior peak temperatures of zircaloy fuel rod cladding. These tem- 
perature estimates will be used in light water reactor research pro- 
grams to assess (a) the accuracy of temperature measurements of 
fuel rod cladding peak temperatures from thermocouples attached 
to the surface during loss-of-coolant experiments (LOCEs), (b) the 
perturbation of the fuel rod cladding LOCE temperature history 
caused by the presence of thermocouples, and (c) the measurements 
of cladding azimuthal temperature gradients near thermocouple lo- 
cations. 


33879 (EGG-M—00981) Analysis of molten fuel-coolant 
interaction during a reactivity-initiated accident experiment. 
El-Genk, M.S.; Hobbins, R.R. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1981. Contract AC07-761D01570. 16p. 
(CONF-811101—21). NTIS, PC A02/MF AOl. Order 
Number DE82005644. 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

The results of a reactivity-initiated accident experiment, des- 
ignated RIA-ST-4, are discussed and analyzed with regard to 
molten fuel-coolant interaction (MFCI). In this experiment, exten- 
sive amounts of molten UO, fuel and zircaloy cladding were pro- 
duced and fragmented upon mixing with the coolant. Coolant pres- 
surization up to 35 MPa and coolant overheating in excess of 940 K 
occurred after fuel rod failure. The initial coolant conditions were 
similar to those in boiling water reactors during a hot startup (that 
is, coolant pressure of 6.45 MPa, coolant temperature of 538 K, and 
coolant flow rate of 85 cm*/s). It is concluded that the high coolant 
pressure recorded in the RIA-ST-4 experiment was caused by an 
energetic MFCI and was not due to gas release from the test rod at 
failure, Zr/water reaction, or to UO2 fuel vapor pressure. The high 
coolant temperature indicated the presence of superheated steam, 
which may have formed during the expansion of the working fluid 
back to the initial coolant pressure; yet, the thermal-to-mechanical 
energy conversion ratio is estimated to be only 0.3%. 


33880 (EGG-M—02481) Effects of grid turbulence on 
nonequilibrium choked nozzle flow. Fincke, J.R.; Collins, 
D.R.; Wilson, M.L. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1981. Contract AC07-761D01570. 13p. (CONF- 
811101—22). NTIS, PC A02/MF A0Ol. Order Number 
DE82005646. 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

A number of experiments were conducted to investigate the 
role played by grid-produced turbulence on the nonequilibrium 
choking process in short nozzles with subcooled upstream condi- 
tions. Testing was conducted in a low pressure flow loop at a con- 
stant temperature of 75°C. Grids were placed upstream of the 
nozzle to alter the intensity and scale of turbulence. These changes 
were reflected in the degree of thermodynamic nonequilibrium in 
the nozzle and in the critical mass flux. It was found that the data 
were ordered logically by the turbulent integral-length scale. Subse- 
quently, a nonequilibrium vapor generation model based on a de- 
scription of the turbulent transport of thermal energy was devel- 
oped. The vapor generation model was combined with conserva- 
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tion equations to define the critical flow condition. This model was 
then examined with respect to data available in the open literature. 


$3881 (EGG-M—03981) Fuel-rod response during the 
large-break LOCA Test LOC-6, Vinjamuri, K.; Cook, B.A.; 
Hobbins, R.R. (EG and G Idaho, Inc., Idaho Falls Cush) 
1981. Contract AC07-761D01570. 9p. (CONF-811103—78 
NTIS, PC A02/MF A01. Order Number DE82005637. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The large break Loss of Coolant Accident (LOCA) Test 
LOC-6 was conducted in the Power Burst Facility (PBF) at the 
Idaho National Engineering Laboratory by EG and G Idaho, Inc. 
The objectives of the PBF LOCA tests are to obtain in-pile clad- 
ding ballooning data under blowdown and reflood conditions and 
assess how well out-of-pile ballooning data represent in-pile fuel 
rod behavior. The primary objective of the LOC-6 test was to de- 
termine the effects of internal rod pressures and prior irradiation on 
the deformation behavior of fuel rods that reached cladding tem- 
peratures high in the alpha phase of zircaloy. Test LOC-6 was con- 
ducted with four rods of PWR 15 x 15 design with the exception of 
fuel stack length (89 cm) and enrichment (12.5 W% *°U). Each 
rod was surrounded by an individual flow shroud. 


33882 (EGG-M—08881) Application of the MOLE in 
post-nuclear accident characterization. Johnson, S.J.; Al- 
varez, J.L. (EG and G Idaho, Inc., Idaho Falls ac 
1981. Contract AC07-76I1D01570. 12p. (CONF-811025—23). 
NTIS, PC A02/MF A0O1. Order Number DE82005428. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

Following a nuclear accident there is a need to determine 
the chemical composition of materials in liquid, solid and gaseous 
form, the crystalline structure of solids, the size and chemical com- 
position of particles, and the chemical characterization of contami- 
nants on surfaces. This analytical information is required to recon- 
struct the accident scenario, to select decontamination methods, and 
to determine future safety requirements. The MOLE (Molecular 
Optical Laser Examiner) is a Raman microprobe system which has 
proven to be a valuable analytical tool in providing this type of 
chemical information. It can determine the chemical species of po- 
lyatomic molecules and ions having characteristic Raman spectra. 
As little as 1 picogram of a component or a 1 pm particle can be 
analyzed. The imaging system can also provide mapping of selected 
components on a surface. A system description, sample handling 
techniques, and applications are presented. Specific applications to 
the Three Mile Island-Unit 2 accident are also addressed. 


33883 (EPRI-NP—1525-Vols.2-4) BWR _refill-reflood 
program CCFL/Refill System Effects Tests (30° Sector) Ex- 
perimental Task Plan. Interim report. Schumacher, D.G. 
(General Electric Co., San Jose, CA (USA)). Dec 1981. 
80p. NTIS, PC A05/MF A01. Order Number DE82902209. 
Volume 2 of the CCFL/Refill System Effects Tests (30° 
Sector) Experimental Task Plan presents a definition of the ap- 
proach and strategy to be followed in shakedown of the 30° sector 
facility. Specified in the document are equipment performance tests, 
an initial set of facility countercurrent flow-limiting (CCFL) tests, 
and predictions of selected facility phenomena. Volumes 3 and 4 
define test operating techniques and specific test conditions to be 
utilized in the separate-effects test series and the transient loss-of- 
coolant simulation tests, respectively. 


33884 (EPRI-NP—2175) RETRAN-01; a program for 
one-dimensional transient thermal-hydraulic analysis of com- 
plex fluid flow systems. Revision of CCM-5, Volume 4: appli- 
cations, Final report. McFadden, J.H.; Burrell, N.S.; Hent- 
zen, R.D.; Harrison, J.F.; Sawtelle, G.R. (Energy, Inc., 
Idaho Falls, ID (USA)). Dec 1981. 727p. NTIS, PC A99/ 
MF AO1. Order Number DE82902206. 

RETRAN represents a new computer code approach for 
analyzing the thermal-hydraulic responses of Nuclear Steam Supply 
Systems to hypothetical Loss-of-Coolant-Accidents (LOCAs) and 
operational transients. In contrast to the conservative approach, 
RETRAN provides best estimate solutions to hypothetical LOCAs 
and operational transients. RETRAN is a computer code package 
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developed from the RELAP series of codes, from reference data, 
and from extensive analytical and experimental work previously 
conducted relative to the thermal-hydraulic behavior of light-water 
reactor systems subjected to postulated accidents and operational 
transient conditions. The RETRAN computer code is constructed 
in a semimodular and dynamic dimensioned form where additions 
to the code can easily be made as new and improved models are 
developed. This report (the fourth of a four-volume computer code 
manual) describes the extensive verification and qualification per- 
formed with RETRAN. 


33885 (EPRI-NP—2191) Reduction of PWR moderator 
temperature coefficient by gadolinium substitution. Roth- 
leder, B.M. (Science Applications, Inc., McLean, VA 
(USA)). Jan 1982. 44p. S, PC A03/MF AOl. Order 
Number DE82902204. 

In a PWR, should an anticipated transient without scram 
(ATWS) follow a loss of feedwater, the resulting pressure transient 
can be reduced to an acceptable limit by designing the core to have 
an early-in-cycle-1 moderator temperature coefficient (MTC) which 
is sufficiently negative. A reduction of 40% in the MTC has been 
shown to be feasible by augmenting lumped boron burnable absorb- 
er with gadolinium burnable absorber (admixed with fuel). Addi- 
tional benefits obtained are improved power distributions and in- 
creased beginning-of-life control rod worth. 


33886 (GKSS—81/E/28, pp III 3-32) Evaluation of pool 
boundary loads for pressure suppression systems effected by 
steam condensation. Becker, M. 1981. NTIS (US Sales 
Only), PC A13/MF AO1. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

area of a postulated LOCA the pool boundaries of a pres- 
sure suppression system are subjected to dynamic loads. Great ef- 
forts have been made over several years to clarify the nature of the 
oscillations excited by steam condensation. Numerous scaled and 
full size experiments and extended theoretical investigations were 
performed for the application of realistic load definitions onto the 
containment. A phenomenological description of condensation test 
results is given, followed by a short survey on some important 
theoretical investigations and their experimental proof. Subsequent- 
ly, basic considerations for the evaluation of pool boundary loads 
are discussed for containments with flexible and rigid walls. 


33887 (GKSS—81/E/28, pp III 33-68) Effects of 
wetwell loads on piping systems attached to GE Mark I tori. 
Higginbotham, A. oi 1981. NTIS (US Sales Only), PC A13/ 
MF AOl. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

1 theoretical and experimental test program 
was started in the United States in 1975 to define and quantify all 
of the hydrodynamic loads which might affect the containment 
system of GE Mark I type containments during either safety relief 
valve (SRV) discharge into the suppression pool or discharge 
through the vent system and into the suppression pool during pos- 
tulated LOCA. This program was funded by utilities with Mark I 
containments and has resulted in a detailed load definition report 
(LDR) which has been reviewed and accepted by the NRC. Analy- 
ses of approximately 150 piping systems in eight Mark I plants are 
presently being conducted to determine the effects of the hydro- 
dynamic loads and to establish any design modifications that may 
be deemed necessary to accommodate these loads. An analytical 
scoping program was initiated with three objectives. The first ob- 
jective was to analyze a limited number of piping systems to deter- 
mine which loads, if any, produced significant stresses in the piping 
systems and torus penetrations. The second objective of the pro- 
gram was to determine the appropriate analytical techniques, e.g., 
piping and torus coupled analyses versus uncoupled analyses. The 
final objective of the scoping program was to develop the neces- 
sary computer and analytical software to allow rapid and economi- 
cal analysis of the piping and supports. The results of the scoping 
program are presented. 
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33888 (GKSS—81/E/28, pp III 69-100) Safety relief 
valve alternate analysis method. Adams, R.H.; Javid, A.; 
Khatua, T.P. 1981. NTIS (US Sales Only), PC A13/MF 
A0l. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981 

re experimental test program was started in the United 
States in 1976 to define and quantify Safety Relief Valve (SRV) 
phenomena in General Electric Mark I Suppression Chambers. The 
testing considered several discharged devices and was used to cor- 
relate SRV load prediction models. The program was funded by 
utilities with Mark I containments and has resulted in a detailed 
SRV load definition as a portion of the Mark I containment pro- 
gram Load Definition Report (LDR). The (USNRC) has reviewed 
and approved the LDR SRV load definition. In addition, the 
USNRC has permitted calibration of structural models used for pre- 
dicting torus response to SRV loads. Model calibration is subject to 
confirmatory in-plant testing. The SRV methodology given in the 
LDR requires that transient dynamic pressures be applied to a torus 
structural model that includes a fluid added mass matrix. Prelimi- 
nary evaluations of torus response have indicated order of magni- 
tude conservatisms, with respect to test results, which could result 
in unrealistic containment modifications. Simple analogs are devel- 
oped for the purpose of correcting the analytical response obtained 
from LDR analysis methods. Analogs evaluated considered forced 
vibration and free vibration structural response. The corrected re- 
sponse correlated well with in-plant test response. The correlation 
of the analytical model at test conditions permits application of the 
alternate analysis method at design conditions. 


33889 (GKSS—81/E/28, pp IV 3-37) Modelling and 
code development. Hicken, E.F. 1981. NTIS (US Sales 
Only), PC A13/MF A011. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

e process of pressure suppression can be subdivided phys- 
ically into the following areas: Vent clearing; pool swell; condensa- 
tion oscillation (steam condensation in the presence of air); chug- 
ging (steam condensation with very small amounts of air). Beside 
these phenomena the integral behaviour of pressure and tempera- 
ture of the containment are important. Vent clearing of the conden- 
sation pipes can be calculated accurately enough but the analytical 
description of pool swelling is only possible for simplified geome- 
tries. In case of two- or three dimensional processes there are not 
enough experiments which can be used for model-development and 
model verification. The highest loads in PSS occur during chug- 
ging. In this area both fluid-structure interaction and stochastic 
processes of single or multiple bubbles are of great importance. It 
was found that analytical simulation of thermo-hydraulic phenom- 
ena is not yet clearly understood as in the case of fluid-structure 
interaction. Some model assumptions are described and evaluated. 


33890 (GKSS—81/E/28, pp IV 39-65) Validation of the 
General Electric pressure suppression analytical model. Mc- 
Intyre, T.R.; Fortney, R.U. 1981. NTIS (US Sales Only), 
PC A13/MF AOl. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

GE Company's analytical model for pressure suppres- 
sion system transient response has evolved over more than 15 years. 
This paper describes the validation process and results from qualifi- 
cation of the latest version of this model. A general description of 
the model, validation activities, test data used for qualification, and 
model/data comparisons are included. Based on drywell pressure 
response, the model is shown to be about 3% conservative when 
run in the best estimate mode, and approximately 15% conservative 
when run in the design basis mode. 


33801 | (GKSS—81/E/28, pp IV 67-80) Pool swell sub- 


scale testing and code comparison. Elisson, K. 1981. NTIS 
(US Sales Only), PC A13/MF AOI. 

From 1. international specialists meeting on BWR-pressure 
— containment technology; Geesthacht, F.R. Germany (1 
un 1981). 
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The main objective of the experiment was to investigate the 
pool swell dynamics in general and the forces on the lowered cen- 
tral part of the diaphragm between drywell and wetwell in particu- 
lar. Apart from the high speed camera pressure transducers and 
strain gauges were used to monitor the transient. Data was record- 
ed on a 14 channel FM recorder and then digitalised and plotted. 
In total more than one hundred tests were performed including 
parametric variations of for example geometry, break flow, initial 
drywell pressure and initial water level. In parallel to this experi- 
ment pool swell calculations have been performed with the com- 
puter codes COPTA and STEALTH. COPTA which is a lumped 
mass code for pressure suppression containment analysis has a slug 
pool swell mode. STEALTH which is a general purpose lagrangian 
hydrodynamics code has been used in a 2-D axisymmetric version. 
The STEALTH code has been used to calculate the radial vari- 
ations in the vertical displacement and velocity of the pool surface 
and to predict the load on the lowered central part of the dia- 
phragm. A comparison between the calculations and the experimen- 
tal data indicates that both codes are sufficiently correct in their de- 
scription of the pool swell transient. 


33892 (GKSS—81/E/28, pp IV 81-88) Simulation of the 
initial blowdown phase in a pressure suppression system (vent 
clearing and pool swell). Schwinges, B. 1981. NTIS (US 
Sales Only), PCs A13/MF AOl1. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

The nonuniformity during vent clearing depends more on a 
local steam jet formation, the flow paths and the lengths of flow 
paths than on the flow resistance. For a more realistic simulation of 
power plants a stronger nodalisation with subdivision of single 
compartments into several nodes is necessary. In order to reduce 
the uncertainty in the prediction of pool swell, the model would 
require a calculation of pressure and velocity fields in the pool by 
an Euler or Lagrangemesh. This would require at least a 2-D 
model. A possible solution could be to determine the bubble expan- 
sion by a separate 2-D calculation and transmit it to the 1-D model. 


33893 (GKSS—81/E/28, pp IV 89-98) Some recent ana- 
lytical results for chugging phenomena. Schweiger, W. 1981. 
NTIS (US Sales Only), PC A13/MF A01. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

Deasiien mainly on the temperature of the pool and the 
steam mass flux into it, there are different modes of condensation 
phenomena. Especially in a later blow-down period with practically 
pure steam flow the socalled chugging mode occurs. This conden- 
sation mode is characterized by high pressure peaks in the pool due 
to collapsing steam bubbles in the vicinity of the vent pipe outlets, 
where bubble simply means the steam volume surrounded by the 
pool fluid. According to experiments in this field chugging obvious- 
ly is a stochastic process although governed by a quasi-periodic 
motion of the pool fluid. The reason for this triggering is the 
change of kinetic and potential energy of the pool fluid. In trying 
to attack the chugging phenomenon analytically one is faced with 
the problem to find a hypothesis about the physical effect that ini- 
tializes chugging. Starting with the deterministic model KSWING- 
IV the improved model KSWING-V was developed. The chugging 
model KSWING-V was mainly tested against the GKSS-M1-test 
and showed good agreement. 


33894 (GKSS—81/E/28, pp IV 99-107) Results of 
CORAN-calculations for PSS-behaviour and effects of heat 
losses. Schwan, H.; Hassan, M.A. 1981. NTIS (US Sales 
Only), PC A13/MF AO1. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

ry LOCA causes various loads acting on a BWR-contain- 
ment of the pressure suppression type. Dynamic loads superpose 
the quasisteady pressure and temperature increase in the contain- 
ment due to mass- and energy input. During the initial period of the 
LOCA the containment loads are mainly caused by moving water 
of the wet well pool, whereas in the intermediate and late period of 
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the LOCA chugging processes occur, the loads of which superpose 
the steady state pressure and temperature of the containment. In 
this period the heat loss to containment structures becomes impor- 
tant for the determination of the ‘steady state’ pressure of the con- 
tainment. The influence of various parameters on the containment 
loads is analyzed by means of parameter studies, performed with 
the CORAN-containment code. 


33895 (GKSS—81/E/28, pp IV 109-118) Dynamics of 
the water —s at the chugging process in wide pipes 
Go. Fiebig, R. 1981. NTIS (US Sales Only), PC A13/ 


From 1. international meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
1 


Jun oe 

is work relies of the observation made at GKSS PSS ex- 
periments at one chugging event. In short it is resumed the ob- 
served facts. First a ‘bubble’ developed. When part of the steam has 
flown off at the rim of the pipe, a cone develops. Then the tip of 
the cone begins to invert, and a nose grows, until only a small ring 
of steam can be seen, which vanishes in the pipe. Only when the 
ring has vanished, the main chugging, expressed in a sudden de- 
crease of the pressure in the condensation pipe, occurs. The theo- 
retical explanation of this behavior is investigated using hydrome- 
chanic equations. 


33896 (GKSS—81/E/28, V 3-11) Licensing p 
dure and requirements in the FRG. Brosche, D. 1981. NTIS 
(US Sales Only), PC A13/MF A01. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

e investigations of the different dynamic stresses of pres- 
sure suppression systems after the Wuergassen incident in 1972 and 
their theoretical and experimental solutions required an extraordi- 
nary effort from all participants of the licensing procedures. As a 
consequence of these new problems a lot of mathematical models 
and computer codes had been developed and a lot of experimental 
work had been performed. Numerous highly qualified scientists and 
engineers had been involved for a long time in the licensing proce- 
dures and innumerable discussions had been necessary. These inves- 
tigations and discussions had a great influence on the licensing pro- 
cedures and on the project running. Too pessimistic assumptions 
and wrong interpretations of experiments led to fictitious problems 
and a lot of time and money was necessary to overcome these diffi- 
culties. Finally at 1977 it could be proved that the construction was 
able to control stresses so that additional investigations were not 
necessary. 


33897 (GKSS—81/E/28, pp V 13-40) Engineering con- 
cept for the steam bubble collapse analysis in the licensing 
procedure. Giencke, E. 1981. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 


Jun = ‘ 

main topic is to derive a structural dynamic engineering 
concept for the bubble-fluid-structure analysis by subdividing the 
complete system into subsystems which do not interact each other: 
for example the bubble-fluid and the fluid-structure system. The 
mechanical behaviour of each subsystem is separated into the global 
behaviour and some additional localized effects. This seems to be 
necessary since the pool geometry especially for steel containments 
and also the analysis of the structural system which consists of dif- 
ferent shells is too complicated. In this way also the sensitivity of 
the results is proved. Since the wall loads that means the sum of 
the fluid pressure and the inertia forces of the oscillating walls are 
not sensitive on small modifications in the geometry as well as in 
the structural behaviour of the walls it is possible to determine first 
the distribution of the maximum wall loads by a simple fluid-struc- 
ture model and introduce then in a second step these loads into a 
refined static shell analysis for calculating finally the stresses. Ana- 
lytical and experimental results are compared. Some rules are given 
how to transfer the pressure time histories from small test facilities 
to the containment in respect to the geometry and the structural be- 
haviour. Further we have to discuss how the hoop and bending 
stiffnesses of the walls, the arrangement of the pipes within the con- 
tainment, the angular distance of the pipes and the durance of the 
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chug influence the pressure distribution at the elastic outer wall and 
at the stiff interior wall. Finally the different behaviour of a steel 
and a concrete pressure suppression system will be explained. 


33898 (GKSS—81/E/28, =s V 41-52) Recent results of 
GKSS multivent experiments with respect to system load. 
Schultheiss, G.F.; Sakkal, F. 1981. 

From 1. international specialists meeting on BWR-pressure 
suppression containment technology; Geesthacht, F.R. Germany (1 
Jun 1981). 

The experimental program with the GKSS three vent pres- 
sure suppression facility has been continued with an expanding pa- 
rameter field. As previous tests show the two main load pheses 
during the blowdown are within vent clearing and air carry over 
processes to the wet well and later on characterized by the so 
called chugging-condensation. In the signal evaluation special atten- 
tion has been given to the effect of some system modifications upon 
pressure field development and condensation pulses. Modification 
of air concentration during chugging and a change of vent outlet 
geometry show significant effect with respect to pressure pulse 
signal pattern. 


33899 (KFK—3058) Sodium boiling experiments in an 
electrically heated seven-pin bundle of SNR 300 Mk II geom- 
etry simulating loss of flow accidents without scram. Kaiser, 
A. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung; Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt 
Schneller Ase! Dec 1980. 53p. (In German). NTIS (US 
Sales Only), A04/MF AOl. Order Number 
DE82780073. 

The series of former out-of-pile boiling experiments simulat- 
ing hypothetical loss of flow accidents without scram has been con- 
tinued using an electrically heated seven-pin bundle of SNR 300 
Mk II geometry. The planned Mk II core being the first reload of 
the SNR has been designed with a larger pin diameter (7.6 mm) 
and a smaller pitch/diameter ratio (8, 8/7, 6) compared with the 
first one. By choosing suitable test parameters the characteristics of 
the development of such accidents up to the loss of cooling 
(dryout) could be studied. The most relevant objectives were the 
observation of the occurrence of incipient boiling superheat, the 
transient growth of the boiling region, the different kinds of flow 
patterns, and time and position where dryout occurred. As one of 
the seven heaters failed at the beginning of the experiments the 
power in a cross section of the bundle became unevenly distributed. 
This caused temperature profiles across the flow direction which 
are similar to those caused by a power tilt. Despite the restrictions 
which have to be made because of the unheated pin the experimen- 
tal results fit the understanding of this type of accident based on 
former experiments and analyses. The quantitative information can 
be checked against predictions of computer codes such as BLOW- 
3A. 


33900 (KFK—3101) SAS3DC: A computer program to 
describe accidents in LMFBRs. Angerer, G.; Arnecke, G.; 
Polch, A. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik; Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Schneller Brueter). Feb 1981. 96p. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE82780074. 

The code system SAS3D (developed in the ANL) is at pres- 
ent the most adequate instrument for simulating accidents in the 
LMFBRs. SAS3DC is an improved version of this code system: the 
routine CLAZAS (modelling in SAS3D the motion of the fuel 
cladding) is replaced in the SAS3DC by the routine CMOT. 
CMOT describes the moving material not in the Lagrangian, as 
CLAZAS, but in the Eulerian system and is so able to register even 
small cladding-displacements. To complete the description of the 
SAS3DC-code the results of some sample problems are included. 
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33901 (LA-UR—81-3662) TRAC calculations of a loss-of- 
coolant accident in a reactor scale model. Pyun, J.J. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 42p. (CONF-810779—1). NTIS, PC A03/ 
MF AOl1. Order Number DE82006151. 

From 2. joint ASME/ANS nuclear engineering conference; 
Portland, OR, USA (25 Jul 1981). 

The TRAC (Transient Reactor Analysis Code) is being de- 
veloped at the Los Alamos National Laboratory as an advanced 
best-estimate computer program for analysis of postulated hypo- 
thetical accidents in pressurized water reactors. As a part of the 
TRAC developmental verification efforts, a TRAC posttest analysis 
of Semiscale Mod-3 Test S-07-6 was conducted. The results of this 
analysis show that the agreement between TRAC calculations and 
experimental data is not very good. In particular, TRAC does not 
predict the long term doncomer and core liquid level oscillations 
during the reflood phase. 


33902 (NUREG—0778) An assessment of the failure rate 
for the beltline region of PWR pressure vessels during normal 
operation and certain transient conditions. Technical report. 
Gamble, R.M.; Strosnider, J. Jr. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Jun 1981. 93p. NTIS, PC A05/MF A01. 

A study was conducted to assess the failure rate for the belt- 
line region of a generic pressurized-water reactor (PWR) pressure 
vessel. This assessment included the evaluation of several normal 
operating and transient reactor conditions. Failure rates were calcu- 
lated from a computer code that used fracture mechanics methods 
to model the failure process; random number generation techniques 
were used to simulate random variables and model their interaction 
in the failure-process. This investigation had three major objectives: 
(1) to better define the effect of neutron irradiation, material vari- 
ation, and flaw distribution on the failure rate for the beltline region 
of PWR pressure vessels, (2) to estimate the relative margins 
against failure for normal operation and certain transient conditions 
associated with nuclear pressure vessels, and (3) to evaluate the 
current limitations for using fracture mechanics models to predict 
failure rates for nuclear pressure vessels. 


33903 (NUREG—0818) Emergency action levels for light 
water reactors. Draft report. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Inspection and En- 
forcement). Oct 1981. 190p. NTIS, PC A09/MF AO1. 

United States nuclear power plants are currently preparing 
revised radiological emergency response plans. As part of these 
plans, each licensee is establishing plant-specific instrumentation 
readings, called emergency action levels (EALs), that indicate the 
presence of a problem and the need to declare one of four classes 
of emergency as designated by the U.S. Nuclear Regulatory Com- 
mission. In this report, the EALs prepared for a pressurized water 
reactor and a boiling water reactor are assessed to determine 
whether they meet the requirements of NUREG-0654, Rev. 1 Ap- 
pendix 1. In addition, five recent nuclear incidents are studied to 
determine how their outcomes might have been affected by the 
new emergency response plans. Most of the EALs reviewed were 
judged adequate. In some cases, alternate EALs or sets of generic 
EALs are proposed to meet the intent of NUREG-0654 Rev 1 Ap- 
pendix 1, and the wording of some of the initiating conditions for 
the four emergency classes is clarified. For three of the five inci- 
dents reviewed, the new emergency response plans probably would 
not have affected the outcome; in one case, the plans would prob- 
ably have prevented core damage; and any effect on the outcome 
of the last incident is uncertain. 


33904 (NUREG/CR—1120-Vol.8) Seismic safety margins 
research program. Progress report No. 12, September 30, 
1981. Bohn, M.P.; Bernreuter, D.L.; Chuang, ees Cover, 
L.E.; Johnson, J: I; Shukla, S.N.; ‘Wells, J.E. (Lawrence 
Livermore National Lab., CA (USA)). 24 Nov 1981. Con- 
tract W-7405-ENG-48. 104p. NTIS, PC A06/MF AO1. 
Order Number DE82007612. 

This document is a progress report on the Seismic Safety 
Margins Research Program (SSMRP) covering the period July 1, 
1981 through September 30, 1981. The report gives a general de- 
scription of the program, together with financial summaries and in- 
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dividual project details. Each project is summarized to show ac- 
complishements, schedules, milestones and completion dates, budget 
and expenditures, and any concerns that may affect the project. 


33905 (NUREG/CR—2136) Effects of postulated event 
devices on normal operation of piping systems in nuclear 
power plants. ED. (rel ane” Landers, D.F.; tM sega i 
R.D.; Desai, K.D. a so ices, Wal- 
tham, MA (USA)). ay 1981 nits, PC PC “A05/MF 


This report considers the effect of pipe-whip restraints and 
snubbers on the normal operation of piping systems in nuclear 
power plants. Also considered are the effect of these postulated 
event devices on reliability, economics, and the exposure of plant 
personnel to radiation. Field data were gathered from three nuclear 
power plants that had applied for Operating Licenses. Criteria, 
design philosophies, and data were obtained from the respective nu- 
clear steam system suppliers, architects-engineers and utilities. 


33906 (NUREG/CR—2189-V2) Probability of pipe frac- 
ture in the primary coolant loop of a PWR plant. Volume 2: 
primary coolant loop model. Final report. Eberhardt, A.C. 
(Lawrence Livermore National Lab., CA (USA)). Sen 1981. 
150p. NTIS, PC A07/MF AO1. 

This report describes the Zion Station reactor coolant loop 
model developed by Sargent and Lundy Engineers for Lawrence 
Livermore National Laboratory as part of its Load Combination 
Program. This model was developed for use in performing seismic 
time history analyses of an actual pressurized water reactor (PWR) 
system. It includes all major items affecting the seismic response of 
a 4-loop Westinghouse nuclear steam supply system: the compo- 
nents, supports, and interconnecting piping. The model was further 
expanded to permit static analysis of dead weight, thermal, and in- 
ternal pressure load conditions. 


33907 (NUREG/CR—2189-V3) Probability of pipe frac- 
ture in the primary coolant loop of a PWR plant. Volume 3: 
nonseismic stress analysis. Final report. Chan, A.L.; Curtis, 
D.J.; Rybicki, E.F.; Lu, S.C. (Lawrence Livermore Nation- 
— CA (USA)). Aug 1981. 75p. NTIS, PC A04/MF 


This volume describes the analyses used to evaluate stresses 
due to loads other than seismic excitations in the primary coolant 
loop piping of a selected four-loop pressurized water reactor nucle- 
ar power station. The results of the analyses are used as input to a 
simulation procedure for predicting the probability of pipe fracture 
in the primary coolant system. Sources of stresses considered in the 
analyses are pressure, dead weight, thermal expansion, thermal gra- 
dients through the pipe wall, residual welding, and mechanical vi- 
brations. Pressure and thermal transients arising from plant oper- 
ations are best estimates and are based on actual plant operation re- 
cords supplemented by specified plant design conditions. Stresses 
due to dead weight and thermal expansion are computed from a 
three-dimensional finite element model that uses a combination of 
pipe, truss, and beam elements to represent the reactor coolant loop 
piping, reactor pressure vessel, reactor coolant pumps, steam gener- 
ators, and the pressurizer. Stresses due to pressure and thermal gra- 
dients are obtained by closed-form solutions. Calculations of residu- 
al stresses account for the actual heat impact, welding speed, weld 
preparation geometry, and pre- and post-heat treatments. Vibration- 
al stresses due to pump operation are estimated by a dynamic analy- 
sis using existing measurements of pump vibrations. 


33908 (NUREG/CR—2189-V4) Probability of pipe frac- 
ture in the primary coolant loop of a PWR plant. Volume 4: 
seismic response analysis. Final report. Lu, S.C.; Ma, S.M.; 
Larder, R.A. (Lawrence Livermore National Lab., CA 
(USA)). Sep 1981. 75p. NTIS, PC A04/MF AO1. 

This volume of the report gives a detailed account of the 
seismic response analysis of the primary coolant loop piping of Unit 
1 of the Zion Nuclear Power Station. Because the purpose of this 
work was to perform a realistic simulation, best estimate loads and 
material properties were used for the calculation whenever possi- 
ble. When such data were unavailable, conservative values were 
used. The calculation procedure included the generation of seismic 
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input, the determination of dynamic soil properties, a three-part 
soil-structure-piping interaction analysis, and the post-response data 
procession. A large number of variables considered in the analysis 
can affect the seismic response stresses. This volume therefore de- 
scribes a sensitivity study, as well as the method of analysis. The 
sensitivity study is included to establish confidence in the computed 
response stresses. 


33909 (NUREG/CR—2189-V5) Probability of pipe frac- 
ture in the primary coolant loop of a PWR plant. Volume 5: 
probabilistic fracture mechanics — Final report. Harris, 
D.O.; Lim, E.Y.; Dedhia, D.D. (Lawrence Livermore Na- 
tional CA USA). Aug 1981. 374p. NTIS, PC Al6/ 

The purpose of the portion of the Load Combination Pro- 
gram covered in this volume was to estimate the probability of a 
seismic induced loss-of-coolant accident (LOCA) in the primary 
piping of a commercial pressurized water reactor (PWR). Such re- 
sults are useful in rationally assessing the need to design reactor pri- 
mary piping systems for the simultaneous occurrence of these two 
potentially high stress events. The primary piping system at Zion I 
was selected for analysis. Attention was focussed on the girth butt 
welds in the hot leg, cold leg and cross-over leg, which are centri- 
fugally cast austenitic stainless steel lines with nominal outside di- 
ameters of 32 - 37 inches. 


33910 (NUREG/CR—2189-V6) Probability of pipe frac- 
ture in the primary coolant loop of a PWR plant. Volume 6: 
failure mode analysis. Final report. Streit, R.D. (Lawrence 
Livermore National Lab., CA (USA)). Sep 1981. 58p. 
NTIS, PC A04/MF AO1. 

Material properties and failure criteria were evaluated to 
assess the requirements for double-ended guillotine break in the pri- 
mary coolant loop of the Zion Unit 1 pressurized water reactor. 
The properties of the 316 stainless steel piping materials were ob- 
tained from the literature. Statistical distributions of both the tensile 
and fracture properties at room and operating temperatures were 
developed. Yield and ultimate strength tensile properties were com- 
bined to estimate the material flow strength. The flow strength and 
fracture properties were used in the various failure models ana- 
lyzed. Linear-elastic, elastic-plastic, and fully plastic fracture 
models were compared, and the governing fracture criterion was 
determined. For the particular case studied, the fully plastic flow 
requirement was found to be the controlling fracture criterion lead- 
ing to a double-ended guillotine pipe break. 


33911 (NUREG/CR—2189-V9) Probability of pipe frac- 
ture in the primary coolant loop of a PWR plant. Volume 9: 
PRAISE computer code user’s manual. Final report. Lim, 
E.Y. (Lawrence Livermore National Lab., CA (USA)). Aug 
1981. 254p. NTIS, PC Al2/MF AO1. 

The PRAISE (Piping Reliability Analysis Including Seismic 
Events) computer code estimates the influence of earthquakes on 
the probability of failure at a weld joint in the primary coolant 
system of a pressurized water reactor. Failure, either a through- 
wall defect (leak) or a complete pipe severance (a large-LOCA), is 
assumed to be caused by fatigue crack growth of an as-fabricated 
interior surface circumferential defect. These defects are assumed to 
be two-dimensional and semi-elliptical in shape. The distribution of 
initial crack sizes is a function of crack depth and aspect ratio. 
Crack propagation rates are governed by a Paris-type relationship 
with separate RMS cyclic stress intensity factors for the depth and 
length. Both uniform through the wall and radial gradient thermal 
stresses are included in the calculation of the stress intensity factors. 
The failure probabilities are estimated by applying Monte Carlo 
methods to simulate the life histories of the selected weld joint. In 
order to maximize computational efficiency, a stratified sampling 
procedure is used to select the initial crack size. Hydrostatic proof 
test, pre-service inspection, and in-service inspection can be simulat- 
ed. PRAISE treats the inter-arrival times of operating transients 
either as a constant or exponentially distributed according to ob- 
served or postulated rates. Leak rate and leak detection models are 
also included. The criterion for complete pipe severance is excee- 
dance of a net section critical stress. Earthquakes of various intensi- 
ty and arbitrary occurrence times can be modeled. PRAISE pres- 
ently assumes that exactly one initial defect exists in the weld and 
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that the earthquake of interest is the first earthquake experienced at 
the reactor. 


33912 (NUREG/CR—2299-Vol.3) LMFBR aerosol re- 
lease and transport program. Quarterly progress report, July- 
September 1981. Kress, T.S.; Tobias, M.L. (Oak Ridge Na- 
tional Lab., TN (USA)). Jan 1982. Contract W-7405-ENG- 
26. 42p. (ORNL/TM—8149). NTIS, PC A03/MF AOl. 
Order Number DE82007200. 

This report summarizes progress for the Aerosol Release and 
Transport Program sponsored by the Office of Nuclear Regulatory 
Research, Division of Accident Evaluation of the Nuclear Regula- 
tory Commission for the period July-September 1981. Topics dis- 
cussed include (i) preparations for under-sodium tests at the Fast 
Aerosol Simulant Test Facility, (2) progress in interpretation of 
Oak Ridge National Laboratory-Sandia Laboratory normalization 
test results, (3) UsOs in steam (light-water reactor accident) aerosol 
experiments conducted in the Nuclear Safety Power Plant, (4) ex- 
periments on B2O3 and SiO aerosols at the Containment Research 
Installation-II Facility, (5) fuel-melting tests in small-scale experi- 
mental facilities for the core-melt aerosol program, (6) analytical 
comparison of simple adiabatic nonlinear and linear analytical 
models of bubble oscillation phenomena with experimental data. 


33913 (NUREG/CR—2300) PRA procedures guide: a 
guide to the performance of probabilistic risk assessments for 
nuclear power plants. Review draft. Hickman, J.W. (Ameri- 
can Nuclear Society, La Grange Park, IL). 28 Sep 1981. 
737p. NTIS, PC A99/MF A011. 

This procedures guide describes methods for performing 
probabilistic risk assessments (PRAs) for nuclear power plants at 
four levels of scope: (1) systems analysis; (2) systems and contain- 
ment analysis; (3) systems, containment, and consequence analysis; 
and (4) full risk assessment, including external events. After review- 
ing its objectives and limitations, this document describes the orga- 
nization and management of a PRA project and then presents pro- 
cedures for accident-sequence definition and systems modeling, 
human reliability analysis, the development of a data base, and the 
quantification of accident sequences. Procedures for evaluating the 
physical processes of core meltdown are presented next, followed 
by guidance on the evaluation of radionuclide releases from the 
containment as well as the analysis of environmental transport and 
offsite consequences. The analysis of external hazards is discussed 
next, including procedures for seismic, fire, and flood analyses. The 
guide concludes with suggestions for the development and interpre- 
tation of results and the performance of uncertainty analyses. 


33914 (NUREG/CR—2318) LWR and HTGR coolant 
dynamics: the containment of severe accidents, Annual report 
23 Jan 80-23 Jan 81. Theofanous, T.G.; Saito, M.; Viskanta, 
R. (Purdue Univ., Lafayette, IN (USA). School of Nuclear 
Engineering). Oct 1981. 170p. NTIS, PC A08/MF AO1. 

This is the first annual report of a three-year program cover- 
ing a broad range of coolant dynamics phenomena that are signifi- 
cant in affecting the outcome of severe accidents in Light Water 
Reactors (LWRs) and High Temperature Gas Reactors (HTGR). 
For the case of LWRs, core-melt and post-melt accident sequences 
as they affect containment integrity are studied. Water coolant is 
found in.abundant quantities inside the containment building and 
plays a central although maybe varied role. On the one hand it rep- 
resents the ‘working fluid’ in converting fuel thermal energy (hence 
thermal interactions) to containment building mechancial loads. On 
the other hand water also provides the medium to quench and cool 
the fuel and thus possibly limit the extent of concrete attack. The 
study of all these interactions within the framework of the accident 
sequence has been assigned to Task B. Steam explosions (or ener- 
getic fuel-coolant interactions) have been singled out as a problem 
of unique challenge and broader significance. Fundamental studies 
in this area are carried out under Task A. In the case of HTGRs 
accident with prolonged loss of cooling capability are evaluated. 
The calculation of decay heat redistribution (due to natural convec- 
tion, radiation, and conduction) is crucial in such evaluation and 
constitutes the goal of work carried under Task C. 
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33915 (NUREG/CR—2347) Margins to failure - Catego- 
ry-I structures program: background and experimental pro- 
gram plan. Endebrock, E.; Dove, R.; Anderson, C.A. (Los 
Alamos National Lab., NM (USA)). Dec 1981. Contract W- 
7405-ENG-36. 62p. (LA—9030-MS). NTIS, PC A04/MF 
A01. Order Number DE82010067. 

The background and justification for the Margins to Failure 
- Category-I Structures Program are presented. The results of a 
survey of selected Architect/Engineering firms engaged in the 
design of nuclear power plant facilities are included. Computer 
codes and analytical methods that are used, or may be useful, in as- 
sessing the margin to failure of Category-I structures are reviewed. 
An experimental program plan, whose goal is to obtain information 
about structural behavior at ultimate load, is proposed. This infor- 
mation is needed to make more reliable assessments of margins to 
failure. The proposed experimental structures are scaled reinforced 
concrete shear walls and scale model building systems. This report 
includes discussions of types of loadings, test procedures, data inter- 
pretation, and test plans. 


$3916 (NUREG/CR—2351) Video probe systems for the 
slabe core test facility. Starkovich, V.S.; Kirchner, W.L. 
(Los Alamos National Lab., NM (USA)). Dec 1981. Con- 
tract W-7405-ENG-36. 45p. (LA—9038-MS). NTIS, PC 
A03/MF AO1. Order Number DE82007659. 

This document describes the two Los Alamos Video Probe 
Systems that were designed, fabricated, and installed in the Japan 
Atomic Energy Research Institute (JAERI) Slab Core Test Facility 
(SCTF), Tokai, Japan. The development of this instrumentation is 
part of a multinational experimental program (known as the 2D/3D 
Program) to investigate refill and reflood phenomena in nuclear re- 
actors under simulated loss-of-coolant accident (LOCA) conditions. 
The systems have provided high-quality video images of two-phase 
flow phenomena within the pressure vessels of the experimental 
facilities. 


33917 (NUREG/CR—2372) Properties of parameter esti- 
mation techniques for a beta-binomial failure model. Final 
technical report. Shultis, J.K.; Buranapan, W.; Eckhoff, 
N.D. (Kansas State Univ., Manhattan SA). Dept. of Nu- 
- Engineering). Dec ‘1981. 167p. NTIS, PC A08/MF 


Of considerable importance in the safety analysis of nuclear 
power plants are methods to estimate the probability of failure-on- 
demand, p, of a plant component that normally is inactive and that 
may fail when activated or stressed. Properties of five methods for 
estimating from failure-on-demand data the parameters of the beta 
prior distribution in a compound beta-binomial probability model 
are examined. Simulated failure data generated from a known beta- 
binomial marginal distribution are used to estimate values of the 
beta parameters by (1) matching moments of the prior distribution 
to those of the data, (2) the maximum likelihood method based on 
the prior distribution, (3) a weighted marginal matching moments 
method, (4) an unweighted marginal matching moments method, 
and (5) the maximum likelihood method based on the marginal dis- 
tribution. For small sample sizes (N = or < 10) with data typical 
of low failure probability components, it was found that the simple 
prior matching moments method is often superior (e.g. smallest bias 
and mean squared error) while for larger sample sizes the marginal 
maximum likelihood estimators appear to be best. 


33918 (NUREG/CR—2375) SAFE-R and SAFE-D: com- 
puter codes for the analysis of failure data. Final technical 
report, Shultis, J.K.; Eckhoff, N.D.; Johnson, D.E.; Milli- 
ken, G.A. (Kansas State Univ., Manhattan (USA). Dept. of 
— Engineering). Dec 1981. Sip. NTIS, PC A04/MF 

This user’s manual presents a detailed description of two 
FORTRAN computer codes for analyzing component failure data. 
The first code SAFE-R is used to analyze data giving the number 
of observed failures in specified component operation times, while 
the second code SAFE-D is to be applied to failure data giving the 
number of failures observed in specified numbers of component de- 
mands. The theory behind the many analyses performed by these 
codes is summarized in a companion report NUREG/CR-2374 'Use 
of Non-Conjugate Prior Distributions in Compound Failure 


ERA VOL. 7, NO. 13 / 4126 


Models.’ A description of the overall program structure and de- 
tailed use of the many program commands is presented here. A 
sample input is given along with the resulting output. 


33919 (NUREG/CR—2403) Survey of insulation used in 
nuclear power plants and the potential for debris generation. 
Technical report. Reyer, R.; Gahan, E.; Riddington, J.W. 
(Burns and Roe, Inc., Oradell, NJ (USA). Oct 1981. 175p. 
NTIS, PC A08/MF AOl. 

In support of Unresolved Safety Issue A-43, ‘Containment 
Emergency Sump Performance,’ 11 nuclear power plants repre- 
sentative of different U.S. reactor manufacturers and architect-engi- 
neers were surveyed to identify and document the types and 
amounts of insulation used, location within containment, compo- 
nents insulated, material characteristics, and methods of installation 
and attachment. A preliminary assessment was made of the poten- 
tial effects of insulation debris generated as the result of a loss-of- 
coolant accident (pipe break). 


33920 (NUREG/CR—2490) Hazards to nuclear power 
plants from large liquefied natural gas (LNG) spills on water. 
Kot, C.A.; Eichler, T.V.; Wiedermann, A.H.; Pai As 
Srinivasan, M.G. (Ar, onne National Lab, IL (USA)). "Nov 
1981. Contract W-31-109-ENG-38. 186p. (ANL- CT—81-17). 
NTIS, PC A09/MF AO1. Order Nenter DE82902139. 

The hazards to nuclear power plants arising from large spills 
of liquefied natural gas (LNG) on water transportation routes are 
treated by deterministic analytical procedures. Global models, 
which address the salient features of the LNG spill phenomena are 
used in the analysis. A coupled computational model for the com- 
bined LNG spill, spreading, and fire scenario is developed. To pre- 
dict the air blast environment in the vicinity of vapor clouds with 
pancake-like geometries, a scalable procedure using both analytical 
methods and hydrocode calculations is synthesized. Simple re- 
sponse criteria from the fire and weapons effects literature are used 
to characterize the susceptibility of safety-related power plant sys- 
tems. The vulnerability of these systems is established either by 
direct comparison between the LNG threat and the susceptibility 
criteria or through simple response calculations. Results are ana- 
lyzed. 


33921 (NUREG/CR—2491) Particle size distribution 
from condensation in ORNL CDV tests in argon. Technical 
report July 1980-July 1981, Chen, K.; Reynolds, A.B. (Vir- 
ginia Univ., Charlottesville (USA). Dept. of Nuclear Engi- 
neering and es Physics). Dec 1981. 135p. Ss, 
PC A07/MF AO1. 

Out-of-pile experiments have been developed to study 
LMFBR fuel (UO2) vaporization and transport in an HCDA-type 
energy excursion. In these experiments fuel is vaporized by the 
rapid deposition of electrical energy through the discharge of ca- 
pacitors. The technique, called Capacitor Discharge Vaporization 
(CDV), was developed by vaporizing fuel in an argon environment. 
UO2 particles were produced by both condensation of vapor and 
fragmentation of liquid. The distribution of the size of the primary 
UO2 particles that remained airborne after several minutes was 
measured, and observed particle diameters varied from 0.004 to 0.1 
micrometer. The purpose of the research reported here was to de- 
velop a model to calculate the measured particle-size distribution. 


33922 (PNL-SA—8742) LOCA simulation in NRU- 
heatup instrumentation package. Marshall, R.K.; Mohr, C.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Jul 1980. 
Contract AC06-76RL01830. 18p. (CONF-800747—8). 
NTIS, US Sales Only, PC A02/MF AO1. Order Number 
DE82007088. 

From Review group conference on advanced instrumenta- 
tion for reactor safety research; Oak Ridge, TN, USA (29 Jul 
1980). 

‘ The LOCA simulation program will develop a well-charac- 
terized data set for evaluating the consequences of a hypothetical 
LOCA in an LWR. Heatup, reflood, and quench will be simulated 
using low-level fission heat as a surrogate for the system enthalpy 
and decay heat that would drive the hypothetical LOCA terminal 
transient. To achieve these objectives, six full-length test assemblies 
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will be irradiated. The geometric configuration of each assembly 
represents a 6 by 6 segment of a 17 by 17 pressurized water reactor 
(PWR) fuel bundle. 


(PNL-SA—9471) Development and application of a 
methodology for systems interaction analysis (abstract and 
summary paper). Gallucci, R.H.V.; Plummer, A.M. (Pacific 
Northwest Lab Lab., Richland, WA ISA)). Apr 1981. Contract 
AC06-76RL01830. 19p. (CONF-810905—35). NTIS, PC 
A02/MF A01. Order Number DE82005984. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

There is a need to identify and rank potentially detrimental 
systems interactions resulting from subtle dependencies among nu- 
clear plant systems. A methodology is being developed for examin- 
ing such interactions through the analysis of the safety functions 
during each plant mode using systematic logic techniques. For 
demonstration purposes, this methodology has been applied to two 
reactor incidents characterizing systems interaction events - the 
Browns Ferry 3 partial failure-to-scram of June 28, 1980, and the 
Crystal River 3 small LOCA of February 26, 1980. 


33924 (SAND—82-0086C) Hydrogen combustion re- 
search at Sandia. Berman, M. (Sandia National Labs., Albu- 
querque, NM (USA)). 1981. Contract AC04-76DP00789. 
36p. (CONF-811124—4). NTIS, PC A03/MF AOl. Order 
Number DE82006768. 

From International specialist meeting on fuel-air explosion; 
Montreal, Canada (4 Nov 1981). 

The reactor safety community has always been aware of the 
possibility of generating hydrogen during an accident in a light 
water reactor (LWR). It was always assumed, however, that the li- 
censing requirements were sufficient to limit the amount of hydro- 
gen generated during design basis accidents to a level low enough 
to provide a safety margin. The accident at Three Mile Island Unit 
2 (TMI-2), however, resulted in a much higher release (estimated to 
be between 150 and 600 kg). A large fraction of this hydrogen was 
consumed during a combustion in the containment which occurred 
at 9 hours 50 minutes into the accident, and generated overpres- 
sures of more than 28 psig. There was also a period during the ac- 
cident when hydrogen combustion within the primary system was 
considered possible. In this paper, the nature of the hydrogen be- 
havior problem for LWRs in the US is described. The important 
questions that will require additional research are discussed. The 
Sandia resarch program, including accomplishments to date and 
plans for the future is outlined. 


33925 (UCID—19118) Technical evaluation of the ade- 
quacy of station electric distribution system voltages for the 
Arkansas Nuclear One, Unit 1. Selan, J.C. (Lawrence Liver- 
more National Lab., CA (USA)). 16 Dec 1981. Contract W- 
7405-ENG-48. 13p. NTIS, PC A02/MF AOl. Order 
Number DE82007146. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the Ar- 
kansas Nuclear One, Unit 1. The evaluation is to determine if the 
onsite distribution system in conjunction with the offsite power 
sources has sufficient capacity to automatically start and operate all 
Class 1E loads within the equipment voltage ratings under certain 
conditions established by the Nuclear Regulatory Commission. The 
analyses submitted demonstrate that the station's electric distribu- 
tion system supplies adequate voltage to the Class 1E equipment 
under the worst case conditions analyzed. 


33926 (UCRL—15429) Application of the bootstrap esti- 


mator to transient response data. Barnes, F.L. (Lawrence 
Livermore National Lab., CA (USA)). 30 Dec 1981. Con- 
tract W-7405-ENG-48. 95p. NTIS, PC A05/MF A0O1. Order 
Number DE82007576. 

For the purpose of obtaining a model or parameterization of 
a random process a non-standard algorithm is employed. The algo- 
rithm is considered non-standard since it uses state estimation and 
system identification algorithms in conjunction with each other. 
The Bootstrap estimator (as the algorithm is called) is compared in 
performance with a standard identification algorithm (a Kalman 
filter reformulated for system identification). The comparison was 
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necessary since in situations when the process to identified, as well 
as the measurement system, contains significant uncertainties 
(noise), some of the more standard algorithms (Kalman filter, Re- 
cursive least squares) yield totally erronious results. Each algorithm 
(Bootstrap and Kalman filter) was used to process two sets of data 
for the purpose of system identification. The data sets processed 
were classified as HSNR (40 dB) and LSNR (6 dB) each being rel- 
atively short in length, 65 samples. (The typical number of samples 
or data points for the purpose of system identification is at least 
650). 


33927 (UCRL—53033) Structural review of the Palisades 
Nuclear Power Plant Unit 1 containment structure under 
combined loads for the Systematic Evaluation Program. 
Liaw, C.Y.; Debeling, A.; Tsai, N.C. (Lawrence Livermore 
National Lab., CA son EG and G, Inc., San Ramon, 
CA (USA); NCT Engi . IC, Lafayette, CA (USA)). 
Dec 1981. Contract "7405-1 ING-48. 56p. (NUREG/CR— 
2583). NTIS, PC A04/MF AOl. Order Number 
DE82010690. 

A structural reassessment of the containment structure of the 
Palisades Nuclear Power Plant Unit 1 was performed for the Nu- 
clear Regulatory Commission as part of the Systematic Evaluation 
Program. Conclusions about the ability of the containment structure 
to withstand the Abnormal/Extreme Environment are presented. 
The reassessment focused mainly on the overall structural integrity 
of the containment building for the Abnormal/Extreme Environ- 
ment. In this case, the Abnormal Environmental condition is caused 
by the worst case of either a Loss-of-Coolant Accident or a main 
steam line break. The Extreme Environmental condition is the Safe 
Shutdown Earthquake. 


33928 State variable analysis of inelastic deformation of 
thin walled tubes. Wire, G.L.; Duncan, D.R.; Cannon, N.S.; 
Johnson, G.D.; Alexopoulos, PS.; Mukherjee, S.; Li, Cy. 
(Hanford Eng Dev Lab, Richland, Wash, USA). Journal of 
Engineering Materials and Technology; 103: No. 3, 305- 
313(Oct 1981). 

This paper presents the results of inelastic analysis performed 
to calculate the deformation of a thin-walled tube subjected to a va- 
riety of loadings at elevated temperatures. A state variable constitu- 
tive model is used to describe material behavior. The material pa- 
rameters for a particular material - Type 316 austenitic stainless 
steel - are determined from uniaxial load relaxation and tensile tests, 
and internally pressurized tube tests. The simulated results are com- 
pared with experimental data. The significance of the comparisons 
is discussed in terms of the validity of the state variable approach 
used. 18 refs. 


33929 LMFBR loss of flow simulations in the Sodium 
Loop Safety Facility. Ragland, W.A. (Argonne Natl Lab, Iil, 
USA). Journal of Engineering for Power; 103: No. 4, 605- 
611(Oct 1981). 

A series of three LMFBR unprotected loss of flow (LOF) 
accidents has been simulated in the Sodium Loop Safety Facility 
(SLSF). The results of these inreactor experiments verify that the 
dynamics of sodium voiding are, in general, well represented by 
current single channel slug expulsion models. Some refinement in 
the models in the early stages of voiding would be desirable to ac- 
count for minor two dimensional effects. Two of the three experi- 
ments produced partial rather than complete upper blockages as 
had been predicted. Predictions of time of fuel melting appear rela- 
tively accurate. In general, the sequence of events is correctly pre- 
dicted and the timing of these events is relatively accurate. Reactiv- 
ity measurements and post-test examinations indicate that no signifi- 
cant fuel compaction occurred. This behavior would prevent an en- 
ergetic recriticality in an LOF accident. 3 refs. 


33930 Dynamics of inert gas bubbles in forced convective 
systems. Minkowycz, W.J.; Rabadi, N.J.; France, D.M. 
(Univ of Ill, Chicago, USA). International Journal of Heat 
and Mass Transfer; 24: No. 9, 1433-1441(Sep 1981). 

This work is an extension of the previously published work 
dealing with the effects of mass momentum and thermal variations 
on the dynamics of vapor-gas bubbles moving through a dilute two- 
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component solution of the gas in a liquid and subjected to various 
liquid pressure and temperature transients. Specific numerical re- 
sults were obtained for several types of inert gases in liquid sodium 
for the case of a normal heated channel. 18 refs. 


33931 Technical aspects of nuclear power plant reliability 
and safety. Ibragimov, M.K. (Ministry of Energy, USSR). 
pp 209-217 of Planning for rare events: nuclear accident 
rs) ess and management. Proceedings of an interna- 
tional workshop, January 28-31 1980. Lathrop, J.W. (ed.). 
Oxford, England; Pergamon (1981). 

From’ Workshop on the organizational and procedural as- 
pects of management of nuclear reactor accidents; Laxenburg, Aus- 
tria (28 Jan 1980). 

A nuclear power plant, with all its components, may be con- 
sidered a system whose purpose is to produce electrical energy. In 
this paper a systems approach will be used to provide a framework 
for the comprehensive analysis of the problem of nuclear power 
plant safety. The principles of the systems approach may be con- 
ceived as follows: (1) the system is composed of elements; (2) the 
elements of the system are interconnected, and (3) the elements in- 
fluence one another. On the basis of these principles, two major 
goals of one procedure of analysis, which may be called ‘systemiza- 
tion’ may be outlined: first, identification of the system and decom- 
position of the system into elements; second, identification of the 
connections between elements and the character of these connec- 
tions. 


$3932 Liability for nuclear accidents: implications for 
post-accident recovery. Hamilton, G.W. (Texas Univ., Austin 
(USA)). pp 191-205 of Planning for rare events: nuclear ac- 
cident preparedness and management. Proceedings of an in- 
ternational workshop, January 28-31, 1980. Lathrop, J.W. 
(ed.). Oxford, England; Pergamon (1931). 

From Workshop on the organizational and procedural as- 
pects of management of nuclear reactor accidents; Laxenburg, Aus- 
tria (28 Jan 1980). 

This paper examines the various types of liability for dam- 
ages resulting from an accident at a nuclear power facility and the 
mechanisms for compensating these losses in the post-accident re- 
covery phase. Attention is first given to the Price-Anderson Act, 
which has been a source of controversy because of the limits it 
places on liability for nuclear accidents in the United States. The 
insurance industry is then considered in terms of its role under the 
Price-Anderson Act. Finally the successes and failures of the exist- 
ing compensatory systems are considered in terms of their effect on 
post-accident recovery and on the future of nuclear power in gen- 
eral. Examples from the accident at Three Mile Island will be used 
wherever possible to illustrate the different categories of losses and 
compensatory mechanisms. 


33933 (PB—82-123365) Critical appraisal of mathemat- 
ical models of explosive gas cloud dispersion. Final report. 
Fischer, K.; Geiger, W.; Heudorfer, W.; Schnatz, G. (Com- 
mission of the European Communities, Luxembourg). [nd]. 
71p. (EUR—7034-EN). NTIS PC E04/MF E04. 

Pressure loading by a gas cloud explosion is one of the fac- 
tors to be taken into account in the design of a nuclear power plant 
to resist external events. The formation, spreading and dispersion of 
an explosive gas cloud can be divided into three phases: release of 
liquefied gas, spreading and evaporation of the liquefied gas, 
spreading of the gas cloud and dispersion to beneath the lower 
flammability limit. The explosive gas cloud spreads and disperses as 
a result of three effects which take place simultaneously: gravita- 
tional spreading, advection, and diffusion. They are determined by 
meteorological variables and environmental parameters. Models ca- 
pable of simulating all these processes in parallel are discussed. 
However, it seems essential to verify the models by large-scale ex- 
periments, in order to confirm the theoretical understanding of the 
dispersion of explosive gas clouds. 
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33934 (PB—81-217002) Survey of attractive energy stor- 
age and power averaging concepts applicable to mining ma- 
chines. Open file report, 28 September 1978-31 July 1980. 
Patterson, W.N.; Travis, L.; Owens, L.; Ferreras, E.; 
Gavan, G. (Woodward Associates, Inc., San Diego, CA 
(USA)). 31 Jul 1980. 154p. NTIS, PC A08/MF AO1. 

Drive systems for mining machines are usually sized to ac- 
commodate anticipated peak loads. Usually, the average power re- 
quirements are considerably less. Energy storage and power aver- 
aging are attractive concepts for mining machinery and could have 
far-reaching implications. The purpose of this program was to iden- 
tify truly feasibile concepts; identify advantages and/or disadvan- 
tages, limitations, and constraints; evaluate feasibility based on 
today's technology; identify anticipated safety problems; and pro- 
vide the designer with a comprehensive literature base. Concepts 
evaluated include flywheels, high energy batteries, gas-charged ac- 
cumulators, inductive storage, capacitive storage, springs and coun- 
terweights, thermal, closed cycles, internal combustion engines, and 
trolley and hybrid systems. A comprehensive index is provided, and 
an appendix is included containing abstracts of the pertinent litera- 
ture. 


2501 Magnetic 


33935 (PNL-SA—9781) Numerical and experimental 
analysis of the porous medium reservoir at Pittsfield, Mlinois. 
Wiles, L.E.; Erikson, R.L.; Allen, R.D.; Doherty, T.J. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Aug 1981. 
Contract AC06-76RL01830. 1lp. (CONF-810833—11). 
NTIS, PC A02/MF A0O1. Order Number DE82005943. 

From Mechanical, magnetic, and underground energy stor- 
age 1981 annual contractors’ review meeting; Washington, DC, 
USA (24 Aug 1981). 

Numerical and experimental predictions of the St. Peter 
sandstone reservoir behavior at Pittsfield, Illinois, are being con- 
ducted. These analyses are based upon field and laboratory determi- 
nations of structural dimensions and physical properties and upon 
operating CAES design conditions. Numerical modeling addresses 
bubble development, water coning, thermal development and reser- 
voir dehydration. Air injection rate is calculated as a function of 
time. The advance of the 50% saturation front during bubble devel- 
opment is depicted in depth versus radius curves for time periods 
up to 60 days. Experimental analysis embraces ground water chem- 
istry, permeability and dehydration. Permeability of the St. Peter is 
highly variable due to vertical changes in lithology and variable fri- 
ability. The new CAES porous media flow facility simulates field 
conditions of air flow rate, confining pressure, desaturation profile 
and dynamic stress. 


2502 Compressed Gas 


33936 (PNL-SA—9493) Comparative economic analysis 
of several CAES design studies. Reilly, R.W.; Brown, D.R. 
(Pacific Northwest Lab., Richland, WA (USA)). Apr 1981. 


Contract AC06-76RL01830. 19p. (CONF-810812—43). 
NTIS, PC A02/MF A0O1. Order Number DE82005978. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Economic and design assumptions are standardized for six 
Compressed Air Energy Storage (CAES) designs employing differ- 
ent CAES technologies. The technologies investigated are conven- 
tional, hybrid, and adiabatic CAES, and CAES coupled to fluidized 
bed combustion and coal gasification units. A comparison is made 
of the economic performance of these designs (technologies) under 
several sets of economic assumptions and in the 7.5 to 25% capac- 
ity factor range. Comparisons are also made against combustion 
turbines, oil-fired combined cycle plants, and underground pumped 
hydro storage (UPHS). The results indicate that adiabatic CAES 
has the greatest potential for cost-effective energy storage. It is the 
most economic technology in all cases at a low compression energy 
cost (10 mills/kWh), at a high compression energy cost under a 
high fuel-oil price escalation rate (25 milis/kWh, 10% fuel escala- 
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tion rate), and under a high compression energy cost and municipal 
financing (25 mills/kWh and 8% cost of capital). 


2503 Pumped Hydro 
REFER ALSO TO CITATION(S) 33465, 33481, 33482, 33568 


33937 (CONF-8106137—Vol.2, pp 1449-1464) Feasibil- 
ity of a small scale pumped storage demonstration project. 
_ , J.C.; Vasilescu, M.S. 1981. NTIS, PC A99/MF 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun hgh 9 

A study of the feasibility of a small scale pumped storage 
demonstration project in the size range of 5 to 15 MW was con- 
ceived by the management of the Public Utilities Commission of 
Hibbing, Minnesota, as a possible means for utilizing the man-made 
terrain of the Mesabi Iron Range, and for pumped storage to opti- 
mize Hibbing's production of electricity and steam heat by its co- 
generation facility. For selection of a site for a pumped storage 
demonstration project, information for 28 inactive open pit iron ore 
mines located within a 25-mile radius of Hibbing was reveiwed and 
seven sites selected for field investigation. The seven sites were se- 
lected on the basis of availability, proximity to Hibbing, and availa- 
ble head on the order of 250 to 350 ft. The site characteristics and 
plant design, financing, operation and economics were examined. 
After considering all the data, it was recommended that develop- 
ment of a small pumped storage demonstration project should be 
pursued, and financial assistance from state and federal sources 
should be sought. (LCL) 


2505 Flywheels 


33938 Automobile flywheel energy storage: Practical 
vacuum requirements. Milleron, N.; Frank, D.N. 
(S*E*N*Vac Services, 1203 Spruce Street, Berkeley, Cali- 
fornia 94709). Journal of Vacuum Science and Technology; 20: 
No. 4, 1052-1055(Apr 1982). W-7405-ENG-48. 

For passenger automobiles with 1367 kg curb weight during 
typical driving conditions in city traffic, fuel efficiency improve- 
ments between 50 —100% (5—7 km/h) can be realized by proper 
utilization of a flywheel-energy storage unit (0.2 kW h) and a heat 
engine. A brief introduction is given concerning the pros and cons 
of flywheels compared to other energy storage options. How to 
provide a cost effective, quality vacuum environment and system 
for rotating, composite flywheels is discussed. To be practical, a 
vacuum system for such an environment must be reliable, safe, and 
economical (in energy resources and dollars) to manufacture, moni- 
tor, maintain, and repair. Each embodiment of flywheel energy 
storage may be sufficiently unique to require a vacuum environ- 
ment tailored to suit it. A general discussion of the important 
vacuum parameters and practical vacuum systems is followed by an 
example of a candidate design which includes a fiber array pump. 


2506 Thermal 
REFER ALSO TO CITATION(S) 33721 


33939 (PB—82-137068) Chemical heat-pump/energy stor- 
age device and its applications. (Open Univ., Milton Keynes 
(UK). Energy Research Group). Sep 1978. 79p. NTIS PC 
E05/MF E05. 


The report describes the results of a one-year feasibility 
study on a chemical heat-pump/energy storage device. The study 
had two components; the practical demonstration of a chemical 
heat-pump device and a theoretical investigation of suitable applica- 
tions. A prototype heat-pump has been constructed and operated at 
the Rutherford Laboratory. The prototype uses sulfuric acid and 
water as the chemical pair and has achieved a power output of 3.5 
kW (this with malfunctioning heat exchangers). A preliminary as- 
sessment of performance shows it to operate as theory predicts. 


25 ENERGY STORAGE 
2509 Batteries 


2509 Batteries 
REFER ALSO TO CITATION(S) 33963, 34120, 34180 


33940 (EPRI-EM—2160) Improved beta alumina electro- 
lytes for advanced storage batteries. De Jonghe, L.C. (Law- 
rence Berkeley Lab., CA (USA)). Dec 1981. Contract W- 
7405-ENG-48. 87p. NTIS, PC A0OS/MF AOl. Order 
Number DE82010989. 

Investigations on the factors determining the mechanisms of 
electrochemical failure initiation and propagation of polycrystalline 
sodium beta and beta” alumina are reported. The investigations 
have led to the distinction between two modes of failure. Mode I 
failure involves a cathode plating of sodium into a pre-existing 
crack. Mode II degradation involves the internal plating of sodium 
into a pre-existing crack. Mode II degradation involves the internal 
precipitation of sodium. The Mode I initiation current density 
thresholds were determined using acoustic emission detection. Ex- 
periments below and above the melting point of sodium have been 
carried out. The results are reported in the form of Weibull failure 
probability plots. Below the melting point of sodium, the average 
current density threshold for initiation of Mode I failure depended 
on temperature, with an activation energy of about 4 kcal/mol. At 
350°C, it was found that a significant grain size dependence existed, 
in which large grained material exhibited lower average critical 
current density thresholds for Mode I initiation than fine grained 
material. Evidence was also found for internal precipitation of 
sodium, Mode II degradation. It is indicated that this Mode II deg- 
radation probably results from charge trnasfer through a gradient in 
transport number ratios. These gradients are introduced by the 
chemical reduction of the beta aluminas when in contact with 
molten sodium. The chemical reduction has a discoloration associ- 
ated with it. The nature of this chemical coloration has been exam- 
ined and is reported. Chemical coloration involves the introduction 
of oxygen vacancies into the ceramic electrolyte, compensated by 
electrons. A method is reported that is capable of revealing elec- 
trode current density inhomogeneity with the resolution of about 1 
micrometer. A method was also developed for revealing the pres- 
ence of fine, sodium-filled cracks. 


33941 (NASA-CR—166701) 50 amp-hour nickel cadmium 
battery manual. Webb, D.A. (McDonnell Douglas Corp., St. 
Louis, MO (USA)). Feb 1981. 82p. NTIS, PC A05/MF 
AOl. 


The battery is designed with a minimum battery to cell 
weight ratio consistent with adequate containment for operating 
conditions and dynamic environments and minimized weight. The 
battery is fully qualified and the environments to which it was suc- 
cessfully subjected were selected by NASA Goddard to cover a 
wide range of probable uses. The battery is suitable for either near- 
Earth geosynchronous missions, is compatible with passive or 
active thermal control systems and may be electrically controlled 
by a variety of changing routines. The initial application of the 50 
A.H. Battery is a near-Earth mission aboard the LANDSAT D Sat- 
ellite. 


33942 (NASA-TM—82638) Qualification testing of sec- 
ondary sterilizable silver-zinc cells for use in the jupiter at- 
mospheric entry probe. Manzo, M.A. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Jul 1981. 16p. NTIS, PC A02/MF AOl. 

A series of qualification tests were run on the secondary, 
sterilizable silver oxide - zinc cell developed at the NASA Lewis 
Research Center to determine if the cell was capable of providing 
mission power requirements for the Jupiter atmospheric entry 
probe. The cells were tested for their ability to survive radiation at 
the levels predicted for the Jovian atmosphere with no loss of per- 
formance. Cell performance was evaluated under various tempera- 
ture and loading conditions, and the cells were tested under various 
environmental conditions related to launch and to deceleration into 
the Jovian atmosphere. The cell performed acceptably except under 
the required loading at low temperatures. The cell was redesigned 
to improve low-temperature performance and energy density. The 
modified cells improved performance at all temperatures. Results of 
testing cells of both the original and modified designs are discussed. 
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(PB—82-139791) Battery man’s prescription for 
health and safety. Loustaunau, P.E.; Hurlbutt, B. (Human 
Resources Research Organization, Alexandria, VA (USA)). 
1974. 65p. NTIS, PC A04/MF AOl. 

Like most industrial workers, those who manufacture lead- 
acid storage batteries use materials that can injure their health and 
engage in processes that can cause serious physical damage. In fact, 
the battery industry's accident rate is quite high--some 80 percent 
higher than industry as a whole in 1970. This manual consists of 
four sections: (1) Health and Safety Hazards and Their Control; (2) 
First Aid and Medical Programs; (3) The Lead Acid Storage Bat- 
tery; and (4) A Summary of Hazards and Hazard Control. This 
manual describes the health and safety hazards associated with a 
battery worker's job and outlines appropriate protection measures 
for each hazard. 


33944 High-temperature battery calorimeter. Hansen, 
L.D.; Hart, R.H.; Chen, D.M.; Gibbard, H.F. (Thermoche- 
mical Institute, Bri Young University, Provo, Utah 
84602). Review of Scientific Instruments; 53: No. 4, 503- 
506(Apr 1982). Contract W-7405-ENG-48. 

A battery calorimeter was built for the measurement of ther- 
mal energy generation of high-temperature lithium—aluminum/iron 
sulfide battery cells, which are under development for electric vehi- 
cle propulsion and other energy storage applications. The calori- 
meter was designed with a temperature range of 400 °—500 °C, a 
detection limit of 1 mW, and an upper limit of heat flow of 50 W. 
The results of measurements on 200-Ah LiAl/FeS cells were in ex- 
cellent agreement with the predictions of thermodynamic calcula- 
tions based on precise measurements of the total cell polarization 
and the temperature coefficient of the emf. Details of the construc- 
tion and operation principles of this calorimeter are given. 


33945 Iron active electrode and method of making same. 
Jackovitz, J.F.; Seidel, J.; Pantier, E.A. (to Dept. of 
Energy). US Patent Application 254,708. 16 Apr 1981. 14p. 
Contract W-31-109-ENG-38. 

An iron active electrode and method of preparing same in 
which iron sulfate is calcined in an oxidizing atmosphere at a tem- 
perature in the range of from about 600°C to about 850°C for a 
time sufficient to produce an iron oxide with a trace amount of sul- 
fate are described. The calcined material is loaded into an electri- 
cally conductive support and then heated in a reducing atmosphere 
at an elevated temperature to produce activated iron having a trace 
amount of sulfide which is formed into an electrode plate. 


33946 Electrochemical cell having cyclindircal electrode 
elements. Nelson, P.A.; Shimotake, H. (to Dept. of Energy). 
US Patent Application 240,673. 5 Mar 1981. 13p. Contract 
W-31-109-ENG-38. 

A secondary, high temperature electrochemical cell especial- 
ly adapted for lithium alloy negative electrodes, transition metal 
chalcogenide positive electrodes and alkali metal halide or alkaline 
earth metal halide electrolyte is disclosed. The cell is held within 
an elongated cylindrical container in which one of the active mate- 
rials is filled around the outside surfaces of a pluraity of perforate 
tubular current collectors along the length of the container. Each 
of the current collector tubes contain a concentric atubular layer of 
electrically insulative ceramic as an interelectrode separator. The 
active material of opposite polarity in elongated pin shape is posi- 
tioned longitudinally within the separator layer. A second electri- 
cally conductive tube with perforate walls can be swagged or oth- 
erwise bonded to the outer surface of the pin as a current cllector 
and the electrically insulative ceramic layer can be coated or other- 
wise layered onto the outer surface of this second current collector. 
Alternatively, the central pin electrode can include an axial core as 
a current collector. 
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REFER ALSO TO CITATION(S) 35164 


33947 (PB—81-183972) Tennessee Valley Authority 
annual report, 1980. Report for 1 October 79-30 September 
80. (Tennessee Valley Authority, Knoxville (USA). Office 
— General Mannpét. 1980. 69p. NTIS, PC A04/MF 
AOl. 

Activities in the following areas are discussed: energy; eco- 
nomic development; agriculture; natural resources; power program 
statistics. 


33048 Fourteenth general report on the activities of the 
European Communities in 1980. Brussels, Belgium; Commis- 
sion of the European Communities (1981). 360p. (NP— 
2903398). European Community Information Service, 2100 
M Street, NW, Suite 707, Washington, DC 20037 $7.00. 

The general economic situation, Community achievements at 
home, enlargement of the Community, and the correlations of the 
Community and world events in 1980 are described. Activities of 
institutions connected with the Communities and financing Commu- 
nity activities in 1980 are also described. Other topics covered con- 
cerning the Community are: economic and monetary policy and in- 
ternal market and industrial affairs, customs union, competition, fi- 
nancial institutions and taxation, employment and social policy, re- 
gional policies, environmental affairs, agriculture, fisheries, trans- 
port policy, energy, safety, research, and information markets. Con- 
siderations with countries (Greece, Spain, Portugal) which have ap- 
plied or are being accepted as members are reviewed. Develop- 
ments in the Community law are discussed. A section, The Year in 
Brief, is included. (MCW) 


2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 33957, 34045, 35289 


33949 (AD-A—105629/0) Value tree analysis of energy 
supply alternatives. Technical report. Stillwell, W.G.; Win- 
terfeldt, D.V.; John, R.S. (Decisions and Designs, Inc., 
McLean, VA (USA). Jun 1981. 41p. NTIS, PC A03/MF 
AOl. 

This study examined the use of value trees in multiattribute 
evaluations of energy supply alternatives. A value tree relating gen- 
eral values and concerns to specific value relevant attributes was 
constructed to compare three energy options: nuclear, coal, and a 
combined geothermal and conservation package. Thirty-seven sub- 
jects weighted the importance of the attributes in the tree using 
both hierarchical and non-hierarchical weighting procedures, and 
they rated the energy options on all attributes and all levels of the 
tree. From these importance weights and ratings several additive 
multiattribute models were constructed and compared with holistic 
rankings and ratings of the three options. The experiment had three 
basic findings: first, hierarchical weights were steeper (higher 
weight ratios) than non-hierarchical weights. Second, groups identi- 
fied by their holistic first choice showed substantial agreement in 
their assessment of attribute weights. Attribute-wise ratings of 
energy options also agreed rather well across groups, although 
there was a tendency for each group to favor their holistic first 
choice. This convergence of MAU model parameters resulted in a 
‘common model’ that was rather consistent with holistic evaluations 
of the pro-conservation group, and generally inconsistent with 
those of the pro-nuclear group. This third finding of differential 
consistency between model composites and holistic evaluations is 
interpreted as a result of weight parameter distortions due to social 
desirability and a neglect to consider attribute value ranges when 
making weight judgments. 


33950 Systems analysis and world resources. Miser, H.J.; 
Delves, D. Laxenburg, Austria; International Inst. for Ap- 
plied Systems Analysis (1981). 87p 

Research on energy systems and on food and agriculture 
programs is outlined. Progress in the resources and environment, 
human settlements and services, management and technology, 
system and decision sciences, general research, and education areas 
was reviewed. The conclusions of a seven year study of the global 
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energy problem are presented. Optimization research, including 
large scale structured linear programming and stochastic optimiz- 
ation was conducted. Global and regional economic modelling ef- 
forts are described. 


33951 (PB—81-217150) Feasibility study of applying the 
techniques of optimal control to the energy model of the Eu- 
ropean Economic Community with the aim of analysing and 
clarifying the optimal energy policies within the community. 
Final report. Thys-Clement, F. (Commission of the Europe- 
an Communities, Luxembourg). [nd]. 62p. (In English and 
French). NTIS (US Sales Only), PC A04/MF E04. 

The object of the study is the feasibility of applying optimal 
control techniques to the medium term energy model of the EEC. 


33952 (PB—81-217309) The linkage between the modules 
of the national medium-term EC energy models for: Belgium/ 
Luxembourg, Federal Republic of Germany, and the Nether- 
lands. Mischke, H.; Puetzstueck, H.; Bienewitz, K.H. (Com- 
mission of the European Communities, Luxembourg). [nd]. 
119p. NTIS (US Sales Only), PC A0S/MF E05. 

Because of the newly defined Energy Flow Optimization 
Model, version 12C (EFOM 12C), major changes concerning the 
determination of the so called ‘demand vector’ had to be made. The 
demand vector provides the energy demand or energy-intensive 
productions for the energy flow module. It is a result obtained with 
the macroeconomic, the input-output and the energy demand mod- 
ules. Data on this demand vector are given for the Federal Repub- 
lic of Germany and are available at Battelle-Institut e.V., Frankfurt 
am Main for Belgium/Luxembourg and the Netherlands; however, 
the input data are based on German technological data. 


33953 (PB—82-123225) Input-output and energy demand 
models for Ireland. Data collection report. Part I: explor. 
Part II: edm. Henry, E.W.; Scott, S. (Commission of the 


Euro Communities, Luxembourg). [nd]. 97p. (EUR— 
6770-EN). NTIS PC E05/MF E05. 

Information on energy demand is presented for the years 
1962 to 1973; time series regression equations relating demand for 
fuels to various explanatory variables have been worked out. 
Energy demand projections based on these equations are given for 
1980 and 1985. 


33954 (PB—82-139635) Dynamic linear programming 
models of energy, resource, and economic-development sys- 
tems. Final report. Propio, A.; Zimin, I. (International Inst. 
for Applied Systems Analysis, Laxenburg (Austria)). [nd]. 
73p. IS PC E03/MF EO 

This report develops a aes dynamic linear programming 
approach to studying long range development alternatives in the 
energy sector. With the demand for energy and the supply of non- 
energy resources needed to develop the energy supply system given 
exogenously, the report first seeks the optimal mix, phased over 
time, of different energy technologies. Next it considers the prob- 
lem of finding, for primary energy resources, the optimal mix over 
time of different exploration and extraction technologies. The third 
part of the report uses an optimization version of a dynamic input- 
output model to study the macroeconomic impacts of the energy 
sector. Finally, the report discusses the interactions among these 
models, presents a general dynamic linear programming framework, 
and takes up some related methodological issues. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 33467, 33490, 33560, 33569, 33570, 33978, 
34000, 34007, 34011, 34016 


33955 (DOE/ET/10579—T1) Development and applica- 
tion of a methodology for monitoring social and economic im- 
pacts of demonstration projects: executive summary. (Urban 
Systems Research and Engineering, Inc., Cambridge, MA 
(USA); Urban Systems Research and Engineering, Inc., 
Washington, DC (USA)). Aug 1980. Contract ACO1- 
716ET10579. 24p. NTIS, PC A03/MF AOl. Order Number 
DE82006091. 
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The major objective of this study was to develop a longitu- 
dinal socioeconomic monitoring methodology which could be used 
by the Department of Energy and other agencies and individuals to 
determine the socioeconomic impacts of large-scale energy (or in- 
dustrial) development. This methodology was applied to Monroe 
County, Georgia to determine the socioeconomic impacts of Plant 
Scherer, a 3200 MW, four-unit, coal-fired power plant, on the 
county, and to test and, where necessary, to revise and perfect the 
monitoring methodology in order to develop the most useful prod- 
uct. The results of this research are reported in four volumes: Lit- 
erature Review; Monitoring Methodology; Assessment; and Execu- 
tive Summary. In this Executive Summary, conclusions from the 
research are presented and a summary of the other volumes are 
presented. (MCW) 


33956 (DOE/ET/10579—T2) Development and applica- 
tion of a methodology for monitoring social and economic im- 
pacts of demonstration projects: assessment. (Urban Systems 
Research and Engineering, Inc., Cambridge, MA MA (USA); 
Urban Systems Research and Engineering, Inc., Washing- 
ton, DC (USA)). Aug 1980. Contract 'C01-76ET 10579. 
82p. NTIS, PC A05 A01. Order Number DE82006090. 

The major objective of this study was to develop a longitu- 
dinal socioeconomic monitoring methodology which could be used 
by the Department of Energy and other agencies and individuals to 
determine the socioeconomic impacts of large-scale energy (or in- 
dustrial) development. The purpose of applying this methodology 
to Monroe County, Georgia was, therefore, not only to determine 
the socioeconomic impacts of Plant Scherer on the county, but also 
to test and, where necessary, to revise the monitoring methodology 
in order to develop the most useful product (i.e., a workable longi- 
tudinal socioeconomic monitoring methodology applicable to a va- 
riety of economic, geographic, demographic, sociological, and 
energy development conditions) to DOE. This assessment volume 
and the discussions concerning data and impacts should be viewed 
from two perspectives: the evaluation of the monitoring methodolo- 
gy and about one application of the methodology; and the evalua- 
tion of the impact of a large energy project (Plant Scherer) on 
Monroe County. Chapter 2 is a description of the procedures used 
for collecting secondary data. Chapter 3 describes primary data col- 
lection. Chapter 4 reports the findings of the secondary and pri- 
mary data drawing comparisons with other surveys and with west- 
ern locations whenever appropriate. Chapter 5 describes the use of 
control of counties to attribute monitored changes to Plant Scherer. 


33957 (DOE/ET/10579—T3) Development and applica- 
tion of a methodology for monitoring social and economic im- 
pacts of demonstration projects: methodology. (Urban Sys- 
tems Research and Engineering, Inc., Cambridge, MA 
(USA); Urban Systems Research and Engineering, Inc., 
Washington, DC (USA)). Feb 1980. Contract ACO1- 
76ET10579. 155p. NTIS, PC A12/MF AO1. Order Number 
DE82007009. 

This document presents a longitudinal socioeconomic moni- 
toring methodology for identifying and assessing the socioeconomic 
impacts of large-scale energy facilities on small communities. Chap- 
ter 2 presents a methodology for formulating a longitudinal socio- 
economic monitoring program. One of the most important analyt- 
ical issues involved in evaluating the data collected through a moni- 
toring effort - the problem of attribution of socioeconomic change 
(since other factors besides energy development may be simulta- 
neously affecting socioeconomic parameters) is discussed. Chapter 2 
also discusses the interrelationships among various impact param- 
eters and categories. In chapters 3 through 8 impact indicators are 
presented. These indicators have been divided among six broad 
impact categories. These include: economic and employment ef- 
fects; demographic effects; public service delivery effects - both 
supplied through public and private vendors; public fiscal effects; 
land use and housing effects; and attitudes. To the extent possible, 
chapters 3 through 8 follow a consistent format to present a variety 
of information for each impact category. These are: definition of 
the impact category; indicators measuring change; data require- 
ments for each indicator; data sources and data collection tech- 
niques; monitoring issues: frequency of collection, length of overall 
collection period, geographic area; methods for identifying distribu- 
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tion of impact among various groups; and selected references for 
additional and/or specialized information. 


33958 (PB—81-222796) Sulfur pollution control. Phase I. 
The disposal program (sections 1 through 4). Open file report 
(final), Rieber, M.; Fuller, R.; Okech, B. (Arizona Univ., 
Tucson (USA)). Jan 1981. 363p. NTIS, PC A16/MF AO1. 

This study develops the data base and an economic analysis 
of the primary sectors prerequisite to the regional projection of the 
supply side of the U.S. sulfur industry. The probable future course 
of sulfur pollution and process control in the United States and 
elsewhere as it impacts, by the production of sulfur values, the do- 
mestic Frasch industry, is estimated. A regional determination of 
the present and future U.S. sulfur supply market is presented. 


33959 (PB—81-222820) Sulfur pollution control. Phase 
II. The impact of stack gas cleanup on the sulfur mining in- 
dustry of Texas and Louisiana. Open file report (final). 
Rieber, M.; Barker, J.M.; Worrall, M. (Arizona Univ., 
Tucson (USA). Jan 1981. "116p. NTIS, PC A06/MF AO1. 

The impacts of various (reduced) levels of Frasch sulfur pro- 
duction on the States of Texas and Louisiana are analyzed. The 
analytic time basis is 1979. Industry labor and output characteristics 
are developed on a company and mine basis. State and local im- 
pacts (to the level of independent school districts) are developed on 
a scenario basis. The measures include income, unemployment, and 
taxes. Some data are presented on energy and water use. 


High energy costs: uneven, unfair, unavoidable. 
~poe H.H.; yy J.M. Baltimore, MD; Johns Hop- 
kins University Press (1981). 117p. The Johns Hopkins Uni- 
versity Press, Baltimore, MD 21218. 

In late 1980, Resources for the Future and Brookings Institu- 
tion organized a 2-day conference to address such questions as: (1) 
Have we achieved energy conservation at the expense to the less 
fortunate among us, (2) Have some people benefited out of propor- 
tion to their contribution, (3) Are we shifting the regional advan- 
tage within our nation in a fundamental, and possibly irreversible, 
way by the policies we are following. The conference enabled 
those having expertise in various aspects of the US society to bring 
that knowledge to bear on such questions. Scholarly papers were 
presented, discussed, and criticized over a two-day period. The 
Proceedings of this conference, to be published later in 1981 by 
RFF, no doubt will become a valuable resource for those in the 
scholarly community who are concerned about energy policy and 
income distribution. Because of their technical nature, however, the 
papers in the Proceedings volume will not be as helpful to the busy 
congressman, the cabinet officer, or the concerned citizen. With 
this in mind, the authors undertook to make the conference findings 
accessible to anyone having an interest in the subject, and this 
volume represents those efforts. 


33961 Models of optimum use of uncertain reserves of 
exhaustible natural resources. Szpigel, B. Berkeley, CA; 
Univ. of California (1981). 164p. University Microfilms 
Order No. 82-00,290. 

Thesis (Ph. D.). 

The consumption of uncertain reserves of an exhaustible re- 
source over a planning period is studied. In addition to reserves 
known at a certain date, other reserves become known as time 
passes. The stochastic discovery process is a discrete time-absorbing 
Markov chain. A time-invariant utility function gives the value of 
consumption at each period and the optimization criterion is the ex- 
pected value of the sum discounted utilities over the planning hori- 
zon. Dynamic-programming formulations of three basic models are 
analyzed in order to establish properties of optimal value functions 
and of optimal policies. In the first model the discovery process is 
autonomous. The optimal value function is shown to be increasing, 
concave, and differentiable. The exploration level is also a decision 
variable in the second model. In this model the speed of the discov- 
ery process can be controlled. It is shown that, in this case, the op- 
timal value function does not need to be concave or differentiable. 
The third model is a two-goods economic-growth model. The ex- 
haustible resource is used in the production of capital and the dis- 
covery process is autonomous. The optimal value function is shown 


to be increasing, concave, and differentiable in the stocks of capital 
and of known reserves. 
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2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 33281, 33583, 34001, 34007, 34185, 34681, 
34695, 34696, 34708 


33962 (CEER-B—104, pp XXV.1-XXV.10) Environ- 
mental implications of biomass and other alternative fuels 
usage in Puerto Rico. Reagan, D.P. (UPR Center for 
Energy and Environment Research, Rio Piedras, Puerto 
Rico). 1980. NTIS (US Sales Only), PC A16/MF A011. 

From Symposium on fuels and feedstocks from tropical bio- 
mass; San Juan, Puerto Rico (24 Nov 1980). 

As Puerto Rico develops its energy alternatives for the 
future, adequate consideration must be given to the environmental 
impacts of development so that valuable and irreplacable resources 
are not lost. In the immediate future, coal is likely to be used to 
reduce Puerto Rico’s dependence on oil for electrical power gen- 
eration. However, several unique attributes favor the development 
of a variety of renewable energy resources. Abundant sunshine, 
nearly constant trade winds, suitable climate for year-long crop 
production, and proximity to deep ocean waters can all be used to 
provide energy for Puerto Rico. Preliminary studies have not de- 
tected any unresolvable technical problems, but the ecological im- 
plications for large scale implementation must be closely scruti- 
nized. Many schemes have been developed for classifying environ- 
mental impacts. Some current categories are briefly discussed. By 
evaluating impacts, the environmental scientist is making value 
judgements based on available information. For this reason, it is im- 
portant to maintain a broad perspective on the problems of energy 
development in Puerto Rico and elsewhere. 


33963 (EPA—450/3-79-028b) Lead-acid battery manufac- 
ture: background information for promulgated standards, (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Office of Air Quality Planning and Standards). 
Nov 1980. 56p. Office of Air Quality Planning and Stand- 
ards, EPA, Research Triangle Park, North Carolina 27711. 

Standards of performance for the control of emissions from 
lead-acid battery manufacturing plants are being promulgated under 
the authority of Section 111 of the Clean Air Act. These standards 
would apply to new, modified, or reconstructed facilities at any 
lead-acid battery manufacturing plant with the capacity to produce 
in one day batteries which would contain in total an amount of lead 
greater than or equal to 5.9 Mg (6.5 tons). This document contains 
information on the public comments made after proposal, EPA re- 
sponses and differences between the proposed and promulgated 
standards. 


33964 (PB—81-227969) Research needs relating to emis- 
sions from industrial burners. Final report, 24 November 
1980-20 March 1981. Castaldini, C.; Chatterjee, A.K.; 
Evans, R.M.; Herther, M.A. (Acurex Corp., Mountain 
View, CA (USA). Energy and ee Div.). May 
1981. 183p. NTIS, PC A09/MF 

The RandD Patch oN ‘a this study result from a 
review of relevant, existing and anticipated federal and state envi- 
ronmental regulations and policies and from an assessment of the 
impact they may have on industrial gas-fired burners. Environmen- 
tal considerations for natural gas combustion are almost entirely re- 
stricted to oxides of nitrogen. Federal regulations for NOx emis- 
sions from industrial gas-fired boilers require only minimal NOx re- 
duction on some new boilers. More limiting regulations could arise 
from state PSD and nonattainment permit requirements, which 
could be significantly changed when the Clean Air Act is reviewed 
in 1981. California is the only state to enact stringent requirements 
thus far. Existing and planned California NOx regulations on utility 
and industrial boilers, refinery process heaters, cement kilns, and 
glass melting furnaces may require the most advanced control tech- 
niques. Development and field demonstrations of both conventional 
and catalytic low-NOx burners for these applications are of the 
highest priority for addressing NOx emission regulations in Califor- 
nia and best prepare the industrial gas user for future regulations in 
other states or at the national level. RandD activities related to se- 
lective catalytic reduction, acid rain, and NO2 health effects are 
also recommended. 
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33965 (PB—82-137779) The Federal Nonnuclear Energy 
Research and Development Act (P.1 93-577) Section 11, Envi- 
ronmental Evaluation. Background document for national 
hearings, October 3-5, 1979, Washington, DC. Ondich, G. 
COSA). Office Protection Agency, Washington, DC 

SA). Office of Research and Development). Sep 1979. 
42p. NTIS, PC A03/MF AO1. 

Under Section 11 of the Federal Nonnuclear Energy Re- 
search and Development Act, the Environmental Protection 
Agency is responsible for assessing ‘the adequacy of attention to 
energy conservation methods and environmental protection...and 
the environmental consequences of the application of energy tech- 
nologies’. The 1973 Section 11 activities examine the Department of 
Energy management process relating to environmental planning 
and assessment for energy technology projects. This pre-hearing 
document summarizes the concerns and questions raised at a series 
of workshops held in July 1979 as well as EPA’s own analysis of 
how environmental concerns are incorporated into DOE's Manage- 
ment System. The document is intended to provide a focus for fur- 
ther thought and discussion at a National Hearing in October 1979. 
The substance of the analysis and the discussions are to be used in 
completing the 1979 Section 11 Report to the President, the Secre- 
tary of Energy and Congress. 


33966 Mining-land reclamation; ORNL and the aban- 
doned coal mines. Jefferson, J. (Oak Ridge National Lab., 
TN). Oak Ridge National Laboratory Review (United States); 
15: No. 1, 12-17(Win 1982). 

Flash flooding, subsidence, and other problems associated 
with strip mining common in Appalachian coal country are the sub- 
ject of an Oak Ridge National Laboratory (ORNL) national survey 
of abandoned mining sites. The Office of Surface Mining program 
will oversee compliance with the Federal Surface Mining Control 
and Reclamation Act, which requires operating mines to restore 
land and pay fees that will be used to reclaim sites abandoned 
before the law was passed. The ORNL project will design the in- 
ventory system in cooperation with the Tennessee Valley Authori- 
ty using watersheds as planning units in the East and quadrangles in 
the West. The group will collect and analyze both qualitative and 
quantitative data. The completed inventory can also be used to 
locate refuse pits. (DCK) 


33967 Comparative risks from different energy systems. 
Hamilton, L.D. (Brookhaven National Lab., Upton, NY). 
Mazingira; 5: No. 2, 40-51(1981). 

Energy-risk analysis has not yet progressed to a point where 
biological damage mechanisms are completely understood. Never- 
theless, through statistical associations, estimates of degrees of im- 
pacts can be attempted. Rapid progress has been made in methods 
for comparing ever more different alternatives for energy genera- 
tion and use. As the risks for each such aspect of energy use are 
compared with familiar risks, it becomes likely that the methods 
and facts of this discipline will influence lay decision-makers and 
become a part of the public consciousness of risk trade-offs. 5 fig- 
ures, 3 tables. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 33200, 33487, 33961, 34708, 34714 


33968 (CONF-7805230—) Proceedings: the Eleventh 
Annual South Carolina Governor's Conference on Water Re- 
sources. (South Carolina Water Resources Commission, Co- 
lumbia (USA)). 1978. 114p. South Carolina Water Re- 
sources Commission, 3830 Forest Dr., P.O. Box 4515, Co- 
lumbia, SC 29211. 

From 11. annual South Carolina Governor's conference on 
water resources; Columbia, SC, USA (2 May 1978). 

‘The proceedings of the 1978 Governor’s Conference on 
water resources is presented. The general theme is water resources 
- a basis for economic growth. Subject areas include the relation- 
ship between water resources and economic development; the prob- 
lems of water pollution control and the economics associated there- 
with; nuclear waste disposal; and interstate cooperation. (ACR) 


33969 (CONF-7905212—) Proceedings: the Twelfth 
Annual South Carolina Governor's Conference on Water Re- 
sources. (South Carolina Water Resources Commission, Co- 
lumbia (USA)). 1979. 10ip. South Carolina Water Re- 
sources Commission, 3830 Forest Dr., P.O. Box 4515, Co- 
lumbia, SC 29240. 

From 12. annual South Carolina Govenor’s conference on 
water resources; Columbia, SC, USA (1 May 1979). 

The proceedings of the 1979 Governor’s conference on 
water resources is presented. The theme is water resources manage- 
ment. Subject areas include state and national viewpoints regarding 
water resources development, water law in South Carolina, man 
and the environment, the impact of noxious aquatic plants on water 
resources, and regional planning. (ACR) 


33970 (CONF-8005215—) Proceedings: 13th Annual 
Governor's Conference on Water Resources. (South Carolina 
Water Resources Commission, Columbia (USA)). 1980. 
120p. South Carolina Water Resources Commission, 3830 
Forest Dr., P.O. Box 4515, Columbia, SC 29240. 

From 13. annual South Carolina Governor's conference on 
water resources; Myrtle Beach, SC, USA (8 May 1980). 

Portions of document are illegible. 

The proceedings of the 1980 Governor's conference on 
water resources is presented. The theme is interfaces of water re- 
sources. Subject areas include national water policy, energy issues 
in the 1980's, radioactive waste disposal, urban runoff, and ground 
water management. (ACR) 


33971 (GPO—71-077) Helium: energy act of 1980, Hear- 
ing on H.R. 7336 before the Subcommittee on Energy Re- 
search and Production, the Subcommittee on Energy Develop- 
ment and Application of the Committee on Science and Tech- 
nology, 96th Congress, 2nd session, No. 170, 17 June 1980, 
(Committee on Science and Technology (U.S. Congress. 
House), Washington, DC Subcommittee on Energy Re- 
search, Development and Demonstration (Fossil Fuels)). 
1981. 387p. Subcommittee on Energy Research and Produc- 
tion. 

Legislation developing a helium gas conservation program is 
discussed. A national helium reserve of 85 billion cu ft by 1990 is 
sought. The Secretary of Energy is required to acquire and store 
helium offered for purchase, bearing all transportation and storage 
costs. Taxes are removed, and royalty assessment of helium gas is 
delayed until it is repurchased. The Government is granted the 
power of eminent domain to acquire helium and to operate helium 
extraction facilities. The Government is required to buy the helium 
it uses from the private market. The sale of federally owned helium 
is permitted only when the cost approaches the cost of extracting 
helium from the air. 


33972 (NIM—2127) Preparation of a reference material 
of South African zirconium concentrate from Richards Bay. 
Ring, E.J.; Hansen, R.G.; Steele, T.W. (National Inst. for 
Metallurgy, Randburg (South Africa). Analytical Chemistry 
Div.). 31 Aug 1981. 19p. TIC. Order Number DE82902529. 

This report describes the preparation of a South African zir- 
conium concentrate as an international reference material. The pro- 
cedure for the selection of preferred values is outlined. Eleven lab- 
oratories contributed to the analytical programme, and 7 elements 
have been assigned preferred values. 


33973 (PB—81-185357) Water resources problems and 
research Needs, New York State, 1982-1987, (Cornell Univ., 
Ithaca, NY (USA). Center for Environmental Research). 
Oct 1980. 142p. NTIS, PC A07/MF AOl1. 

Most of New York State water is derived from surface 
waters, mostly for electric utilities/industries use with relatively 
small use for public supplies, while groundwater uses are propor- 
tionately higher for public and rural private uses. The report identi- 
fies water resource problems and research needs by priority for 
New York State. 
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33974 (PB—82-129206) Draft environmental report on 
Cape Verde. (Arizona Univ., Tucson (USA). Office of Arid 
Lands Studies). Aug 1980. 59p. NTIS, PC A04/MF AOI. 

The Cape Verde Islands currently suffer from soil degrada- 
tion, improper land usage, and shortages of fuel and water. Such 
are the conclusions of this draft report which profiles the natural 
resources of these 10 islands and five inlets, and provides related 
geographical, climatic, land use, and population data. 


33975 (PB—82-154329) Water resources data for West 

Virginia, water year 1979, Appendix-coal areas. Report for 
Feb 76-Jan 80. (Geolo ical Survey, Charleston, WV (USA). 
Water Resources Div). Nov 1980. 295p. NTIS, PC A13/ 
MF AOl. 

Water resources data for the 1979 water year for coal re- 
gions of West Virginia consist of records of discharge and water 
quality of streams, wells, mines, and abandoned mine shafts; and 
water levels in wells and abandoned mine shafts. Section 1 consists 
of data obtained for the statewide Coal Hydrology Monitoring pro- 
ject and includes discharge and water-quality data collected during 
two sampling periods at 361 sites. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 34005 


33976 (JPRS—79047) China report: science and technol- 
ogy, No. 128. (Joint Publications Research Service, Arling- 
ton, VA (USA)). Sep 1981. 49p. NTIS, PC A03/MF AOl. 

The state of the art in science and technology in the Chinese 
Peoples Republic is reported. Abstracts dealing with the following 
topics are presented: (1) applied sciences, (2) publications, (3) civil 
engineering, (4) electronics, (5) geography, (6) internal combustion 
engine engineering, (7) nuclear physics, (8) petroleum science, (9) 
solar energy, and (10) transportation modernization. 


33977 (PB—82-126699) Energy programs at the Johns 
Hopkins University Applied Physics Laboratory, April-June 
1981. Quarterly report Apr-Jun 81. (Johns Hopkins Univ., 
Laurel, MD (USA). Applied Physics Lab.). Jul 1981. 37p. 
NTIS, PC A03/MF AOl. 

Topic areas covered include: Geothermal energy develop- 
ment planning and technical assistance; Energy conversion and 
storage techniques; Siting of critical facilities; and Magnetic fusion; 
Mathematical models of fires. 


33978 (PNL-SA—8720) Federal incentives program at 
Pacific Northwest Laboratory. Cone, B.W. (Pacific North- 


west Lab., Richland, WA (USA)). Jun 1980. Contract 
AC06-76RL01830. 14p. (CONF-8004195—1). NTIS, PC 
A02/MF A0O1. Order Number DE82007092. 

From DOE commercialization planning and assessment con- 
tractors’ review; Washington, DC, USA (8 Apr 1980). 

Past and present federal incentives used to stimulate produc- 
tion of various energy sources and for the development of solar 
energy are analyzed. The work on updating the analysis of the cost 
of incentives included: a survey of current thought about incentives 
for solar energy production; a theoretical approach to analyzing 
and characterizing incentives; a generic view of the energy incen- 
tive creating landscape for 1978; an analysis of the major energy 
sources from exploration to waste management, including their 
costs in 1978 dollars; and examining insights into potential incen- 
tives for solar policy. Results of the analysis are given. Energy in- 
centives in Japan, France, and West Germany are summarized. A 
summary of the findings concerning identifiable results to establish 
a base distribution among incentives is given. Estimates of the fi- 
nancial commitment that could be required to bring solar and re- 
newable energy to parity with other subsidized energy forms are 
discussed. The distribution of incentive spending by incentive type 
and by time during the 1950 to 1970 period to the 1980 to 2000 
period is discussed. (MCW) 


ERA VOL. 7, NO. 13 / 4134 


33979 Challenge of the research complex, 
Ottawa, Ontario; Science Council of Canada egg Biotin 
English and French). (CONF-801292—Vol.1 
ience Council of Canada, Publications Office, 100 Me Met- 
calfe Street, Ottawa, Ontario K1P 5M1. 

From Symposium on policy mechanisms for collaboration 
and transfer of science and technology among industry: challenge 
of the research complex; Ottawa, Canada (1 Dec 1980). 

This volume contains summaries of papers presented at the 
symposium on the Challenge of the Research Complex held in 
Ottawa, Canada during December 1980. The purpose of the meet- 
ing was to examine the feasibility of industrial, university and gov- 
ernment collaboration in research and demonstration programs and 
how to implement technology transfer among these three sectors in 
Canada. Papers were presented on federal and provincial research 
activities, industrial initiatives, university involvement with industri- 
al customers, foreign experiences, and policy options. (LCL) 


33980 Challenge of the research complex, papers-commu- 
nications, Ottawa, Ontario; Science Council of Canada 
Very 349p. (In English and French). (CONF-801292— 
Vol.2). Science Council of Canada, Publications Office, 100 
Metcalfe Street, Ottawa, Ontario K1P 5M1. 

From Symposium on policy mechanisms for collaboration 
and transfer of science and technology among industry: challenge 
of the research complex; Ottawa, Canada (1 Dec 1980). 

Papers presented at the Symposium on the Challenge of the 
Research Complex held in Ottawa, Canada in December 1980 are 
included in this volume. The purpose of the meeting was to exam- 
ine the feasibility of industry, university, and government collabora- 
tion in research and development programs and how to implement 
technology transfer among these three sectors in Canada. The sub- 
jects discussed included: federal and provincial research activities, 
industrial initiatives; university involvement with industrial initia- 
tives; university involvement with industrial customers; foreign ex- 
periences; and policy options. (LCL) 


33981 Activities report on aerospace and energy research. 
Cologne, Germany; Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt (1980). 165p. (German). 

Research in the following areas is described: (1) transport 
and communication systems, (2) aircraft, (3) space flight techniques, 
(4) exploration techniques (5) energy and drilling technology. Re- 
search facilities are described, including the German-Dutch wind 
tunnel, the European transonic cryogenic wind tunnel, and the Spa- 
celab simulator. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 33354, 33356, 33371, 33375, 33837, 33841, 
34001, 34714 


33982 (PB—82-137084) Nuclear controversy: unequal 
competition in public policy-making. Report ERG-035. San- 
derson, I. (Open Univ., Milton Keynes (UK). Energy Re- 
search Group). May 1980. 77p. NTIS PC E05/MF E05. 

The report examines the nuclear power issue: The prospects 
for a more open debate about it, for more democratic public policy- 
making responsive to meaningful, widespread public participation, 
for an approach to the planning of technological development 
which incorporates full consideration of its social meaning and im- 
plications - the prospects for such changes would not seem to be 
too promising. On the contrary, repression, conflict and even vio- 
lence may lie in wait along the present trajectory of the nuclear 
controversy. The campaign against nuclear power is for many only 
part of a wider political campaign for such different principles of 
social organization including, for example, those of ecology, equali- 
ty and true democracy, principles which they see as essential to 
long-term survival in this world. This campaign requires concerted 
mobilization of support in the immediate future in order to fully ex- 
ploit emerging misgivings about the political, economic and social 
feasibility, let alone desirability, of nuclear power within this wider 
program. 
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33983 (PB—82-145608) Nuclear science in China, (Na- 
tional Academy of Sciences - National Research Council, 
oa DC (USA)). Sep 1980. 215p. NTIS, PC A10/ 


The visit upon which this report is based was undertaken 
under the aegis of the Committee on Scholarly Communication 
with the People’s Republic of China. The delegation was in China 
from May 21 through June 9, 1979. The formal host in the People’s 
Republic was the Chinese Academy of Sciences, and the Institute 
of Atomic Energy also played an essential role in organizing and 
expediting the activities. The report is organized as follows: It 
begins with a general discussion of the organization of research and 
educational activities in China as a framework for subsequent dis- 
cussion of details. Following overview sections on Chinese science 
and education policy and on nuclear science activities, more de- 
tailed reports are given on visits to five quite different universities 
and to seven different research institutes. This is followed with 
brief sections on the visit to the Vanguard factory, to the silk and 
dye factory in Hangzhou, and to the Shanghai Industrial Exhibi- 
tion. The report concludes with impressions of Chinese industrial 
development, general impressions in a number of topical areas, a 
few overall conclusions, and finally a number of appendixes per- 
taining to the travel. 


33984 Decommissioning reactors. Blumberg, R. Oak 
Ridge National Laboratory Review (United States); 15: No. 1, 
28-32(Win 1982). 

Oak Ridge National Laboratory (ORNL) involvement in re- 
actor decommissioning began with development of the tools and 
techniques for the Elk River Reactor in Minnesota, the world’s first 
decommissioning project. The author reviews the problems in- 
volved in three basic methods: entombment, safe storage plus de- 
layed dismantlement, and prompt dismantlement. He describes the 
experience at the Elk River Reactor and outlines plans for the 
Shippingport plant. The need for early retirement of several plants 
because of radiation embrittlement will involve new problems and 
require new skills. (DCK) 


33985 Uranium-enrichment-pricing oversight. Hearing 
before the Committee on Energy and Commerce, House of 
Representatives, Ninety-Seventh Congress, First Session, 
June 5, 1981, Washington, DC; Government Printing Office 
(1981). 64p. GPO. 

Loring Mills of the Edison Electric Institute, Dexter J. 
Peach of the General Accounting Office, and William R. Voight, 
Jr. of the Office of Uranium Enrichment and Assessment of DOE 
testified at a June 5, 1981 hearing on whether accounting for urani- 
um enrichment services should be based on simple cost-recovery or 
on fair-value pricing. The former method serves as a subsidy to the 
nuclear industry, which distorts both the domestic and foreign mar- 
kets, but is also a component of the US nonproliferation policy. 
Among the issues discussed were whether an overcapacity exists in 
enrichment capability, the declining demand for US enrichment 
services, and the future of gaseous diffusion facilities. (DOCK) 


2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 34112 


33986 (GPO—68-746) Cogeneration. Hearings before the 
Subcommittee on Energy Development and Applications of 
the Committee on Science and Technology, 96th Congress, 
2nd Session, No. 155, 22-23 July 1980. (Committee on Sci- 
ence and Technology (U.S. Congress. House), Washington, 
DC Subcommittee on Energy Research, Development and 
Demonstration (Fossil Fuels)). 1980. 608p. Subcommittee on 
Energy Development and. 

Portions of the National Gas Policy Act the Fuel Use Act, 
and the Public Utility Regulatory Policies Act all offer financial 
and regulatory breaks for cogeneration. Some of these incentives, 
however, work at cross purposes, creating confusion about Federal 
intentions and national goals for conservation and primary fuel use. 
The nature and scope of the conflicts and what the Government 
needs to do to increase use of cogenerations systems are discussed 
especially since direct coal combustion technologies, novel heat en- 
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gines, solar thermal power systems, and other technologies under 
development are made more economically attractive when cogener- 
ation applications are considered. 


2910 Conservation 


= ALSO TO CITATION(S) 33960, 34041, 34047, 34049, 34066, 34109, 


33987 (AD-A—106653/9) Consumer products advertised 
to save energy: let the buyer beware. (General Accounting 
Office, Washington, DC (USA). Human Resources Div.). 
24 Jul 1981. 77p. NTIS, PC AO5/MF AO1. 

Report to the Congress. 

This reports points out problems experienced by Federal, 
State, and local agencies in protecting consumers from potentially 
inaccurate or misleading energy-saving claims. We made this 
review because the Government encourages consumers to buy 
energy-saving products, and therefore, it is important that consum- 
ers are not misled about the products’ ability to save energy. 


33988 (DOE/SF/10758—T2) Barriers to energy conser- 
vation component of the pilot program of the Energy Exten- 
sion Service. Final report. (Ragan (James) Associates, Pacific 
Palisades, CA (USA)). Oct 1980. Contract AC03- 
79SF 10758. > NTIS, PC A04/MF AOl1. Order Number 
DE82006727. 

This report is an account and assessment of the development 
and operation of one part of the pilot program of the Energy Ex- 
tension Service (EES). That part is what has come to be known as 
Barriers to Energy Conservation (BECS). In making BECS a part 
of the pilot EES program, DOE/EES wanted to: learn which 
methods work and which do not in obtaining energy conservation 
barriers information from target audiences and assuring its consider- 
ation by organizations with the capability to remove barriers and 
solve problems and to test the extent to which the BECS part of 
EES should be operated on a planned and organized - as opposed 
to ad hoc - basis. This report is intended to provide information to 
deal with those two issues. Chapter I summarizes information on 
the barriers actually heard from EES clients and what progress was 
made in dealing with those barriers. Chapter II describes the BECS 
process as planned by DOE and the pilot states at the begining of 
the pilot EES program. Chapter III describes the BECS process as 
the pilot states and DOE actually operated it over the two-year 
period. Chapter IV presents observations and findings on BECS in 
the pilot program, and offers recommendations on the design and 
operation of BECS in the nationwide EES program. 


33989 (GPO—72-109) Energy conservation: emerging 
consensus, diverging commitment. (Joint Economic Commit- 
tee (U.S. Congress), Washington, DC). 1980. 43p. Avail: 
SOD HC. 

Presented to the Subcommittee on Energy of the Joint Eco- 
nomic Committee, 96th Congress, 2nd Session, 31 December 1980. 

The role of energy conservation in national energy policy is 
considered. Energy conservation is defined. The level of Federal fi- 
nancial incentives for energy conservation and energy production is 
examined. It is concluded that the financial incentives for energy 
production are seven times greater than those for energy conserva- 
tion. The impact of the bias against energy conservation on national 
energy security is discussed. 


33990 (NP—2902048, pp 63-67) Telecommunications di- 
mension. Matthews, R.J. Apr 1980. The Watt Committee on 
Energy Ltd., 7t Knightsbridge, London, SW1X7RB, Eng- 
land £ 20.50. 

In Towards an energy policy for transport. Report No. 7. 

The substitution of telecommunications for physical trans- 
port is discussed. Examples specifically discussed are teleconferenc- 
ing and telecommuting. The energy savings potential, policy op- 
tions, and the impacts of substitution are discussed. (MCW) 
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2920 Supply, Demand, And Forecasting 
REFER ALSO TO CITATION(S) 33953, 34004, 34042, 34081, 34112, 34133 


33991 (EPRI-EA—2163) Forecasting in-plant electricity 
generation in the industrial sector, 1980 to 2000. Final report. 
Manuel, E.H. Jr.; Duff, M.C.; Cullen, D.E.; Nanda, P. 
(Mathtech, Inc., Princeton, NJ (USA)). Dec 1981. 288p. 
NTIS, PC A13/MF AOl1. Order Number DE82902214. 

A model was developed for forecasting the use of purchased 
and self-generated electricity in the industrial sector. The model 
provides forecasts for each of four industries: SIC 26 (paper), SIC 
28 (chemicals), SIC 29 (petroleum refining), and SIC 33 (primary 
metals), and a total for all manufacturing. Forecasts are made for 
each of the nine Census regions and cover the period 1980 to 2000. 
The model combines econometric and engineering-based mathemat- 
ical programming models. The econometric models provide the 
basic electricity demand forecasts, and are in turn driven by the 
Wharton Annual Model, a large macroeconometric model of the 
economy. The mathematical programming model is used to analyze 
the economics of self-generation at the individual manufacturing 
plant level. It takes into account not only process energy demands, 
energy conversion efficiencies, and energy prices, but also the dis- 
crete nature of equipment sizes, and the details of electric utility 
tariffs. 


33992 (NP—2901889) Comprehensive energy resources 
plan. (Maine Office of Energy Resources, Augusta (USA)). 
1981. 165p. NTIS, PC A0O8/MF A0Ol. Order Number 
DE82901889. 

The purpose of the Plan is to provide the information 
needed to devise an energy strategy for Maine. An overview of the 
Plan is presented. Section II examines historical trends, current 
status, and projections of sources and uses of energy in Maine. Sec- 
tion III provides an overview of conservation opportunities and 
current programs in four broad categories: residential, commercial/ 
institutional, industrial, and transportation. These are followed by 
discussions of cogeneration and district heating. Section IV dis- 
cusses the potentials and limits for the development of each of 
Maine's major renewable energy resources and some of the current 
government programs relating to them. Section V describes some 
of the most significant factors and issues regarding use of non-re- 
newable energy resources in Maine. The potential for energy ex- 
change with Canada is briefly discussed in the final section. (MCW) 


33993 (PB—81-193880) Climatic degree days for energy | 


demand assessment. Warren, H.E.; LeDuc, S.K.; Joshua, 
M.S. (National Oceanic and Atmospheric Administration, 
Columbia, MO (USA). Center for Climatic and Environ- 
_— Assessment). Nov 1980. 146p. NTIS, PC A07/MF 

This publication presents the development and procedures 
for the use of real-time heating and cooling degree days informa- 
tion for States. These State data are determined by population 
weighting heating and cooling degree days data from major Na- 
tional Weather Service stations. The concept of a degree day index 
is a result of the need to monitor temperature sensitive energy con- 
sumption on a disaggregated basis. Climatological normals and 
ranges of heating and cooling degree days are calculated for each 
State and presented in tabular and graphic form to facilitate the use 
of operational information. 


33994 (PB—81-216905) Energy self-sufficiency in Indian 
villages, model of demand-resource balance sheet, mathemat- 
ical planning of optimal production unit. Tourrand-Brosset, 
C. (Toulouse-3 Univ., 31 (France)). 24 Jun 1980. 175p. (In 
French). NTIS, PC A08/MF AOl. 

Thesis. 

The shortage of water and of wood for fuel is examined. 
Two solutions are considered--centralized production and local pro- 
duction--for the problem of supplying energy to the village. Local 
potentials, in all sources of renewable energy, are inventoried. An 
assessment is drawn up, showing the potential for local energy self- 
sufficiency based on use of renewable sources of energy within the 
village. A model of energy development and consumption was con- 
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structed for self-sufficiency in food and energy; ecology, technol- 
ogy, economics, and sociology are taken into account. 


33995 (PB—82-856980) Energy forecasting: systems anal- 
ysis, January, 1976-December, 1981 (citations from the 
Energy Data Base). Report for Jan 76-Dec 81. (National 
Technical Information Service, Springfield, VA (USA)). 
Dec 1981. 180p. NTIS PC NO1/MF NOl1. 

Citations in this bibliography cover the applications of sys- 
tems analysis and operations research to the forecasting of energy 
sources, supplies, consumption, demand, and shortages as well as 
energy facilities, and trends. Some consideration is also given to 
energy policy futures and to modeling of energy systems. (This up- 
dated bibliography contains 158 citations, 22 of which are new en- 
tries to the previous edition.) 


33996 (PB—82-139619) The possible share of soft/decen- 
tralized renewables in meeting the future energy demands of 
developing regions. Final report. Khan, A.M. (International 
Inst. for Applied Systems Analysis, Laxenburg (Austria)). 
[nd]. 44p. NTIS PC E03/MF E03. 

An assessment is made of the maximum size of the share of 
soft/decentralized technologies based on renewable energy sources 
that could meet the energy demands of the developing world re- 
gions, 20 to 50 years from now, if a policy strongly in favor of such 
renewables were pursued in the coming years. Promising technol- 
ogies with favorable cost economics and possibilities of large-scale 
application in urban and rural environments have been identified. 
The possible role of each such technology in meeting the future 
energy requirements of the developing regions has been analyzed in 
the light of the detailed energy demand projections made for differ- 
ent world regions by the Energy Systems Program Group of 
IIASA. It is concluded that the soft/decentralized technologies 
based on renewables may be invoked to meet as much as 15% of 
the commercial final energy demand of the developing regions by 
2030. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 33466, 33469, 33470, 33471, 33475, 33484, 
33544, 33545, 33546, 33547, 33548, 33550, 33551, 33554, 33559, 33837, 33960, 
33992, 34086, 34114, 34115, 34116, 34722 


33997 (AD-A—108263/5) Energy policies for resilience 
and national security. Final report. Lovins, A.B.; Lovins, 
L.H. (Friends of the Earth, Inc., San Francisco, CA 
(USA)). Oct 1981. 322p. NTIS, PC A1l4/MF AO1. 

The vulnerabilities of the U.S. energy system to accidental 
or deliberate disruptions are analyzed generically and specifically 
and shown to be disturbingly large. Since they arise from reliance 
on highly centralized technologies, increasing such reliance is likely 
to increase national energy vulnerability. A more efficient, diverse, 
dispersed, renewable energy system is shown to be inherently more 
resilient, to make major failures impossible, and to be compatible 
with consistent adherence to free-market principles. 


33998 - (CONF-8106137—Vol.1, pp 835-843) State legis- 
lative initiatives for small-scale hydro development. Ferguson, 
W.R. (National Conference of State Legislatures, Denver, 
CO). 1981. NTIS, PC A99/MF AOl. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

State legislative actions can have important results in encour- 
aging the development of small-scale hydropower plants by provid- 
ing valuable incentives and alleviating obstacles to such develop- 
ment. Some of the subject areas that have received state legislative 
attention, such as in the areas of licensing and permits, public utility 
regulation, power marketing, financing mechanisms and state tax- 
ation, are discussed. It is concluded that state promotion of this re- 
source can significantly foster its development. (LCL) 


33999 (CONF-8106137—Vol.1, pp 844-859) Flood at 
FERC; the sink or swim legal and policy issues facing FERC 
in its processing of preliminary permit and license applica- 
tions. Williams, C.D. 1981. NTIS, PC A99/MF A011. 





4137 / ERA VOL. 7, NO. 13 


From WATERPOWER 1981 conference; Washington, DC 
USA ¢ Jun 1981). 

In recent years the escalating costs of alternative energy 
sources, beneficial tax changes, the promise of government feasibil- 
ity study loans and regulatory attempts at streamlining the hydro- 
electric permitting and licensing process has resulted in a flood of 

preliminary permit filings at FERC, especially for small hydroelec- 
tric sean te | In 1977 FERC received only 10 preliminary permit 
applications and in fiscal 1980 that number had risen to 500. How- 
ever even more dramatic is the fact that at the current rate of re- 
ceipt 1600 applications will be filed during fiscal 1981. This in turn 
has resulted in a strain on the regulatory and administrative process 
and the numerous applications have involved tough and often unan- 
ticipated questions of regulatory policy, procedure and law. The 
purpose of this presentation is to briefly discuss some of these 
issues, how FERC has dealt with them or how it may deal with 
them in the future. 


34000 (CONF-8106137—Vol.1, pp 862-880) Tax exempt 
financing of small hydroelectric generating facilities. Camp- 
bell, R.H. 1981. NTIS, PC A99/MF AOI. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

A general discussion of the circumstances under which tax- 
exempt financing of small hydroelectric generating facilities is avail- 
able and the advantages and disadvantages of utilizing this form of 
financing is presented. This paper is written for the non-lawyer, and 
therefore it does not contain the statutory, regulatory and case law 
citations which so frequently interrupt and render barely readable 
legal writings. The subject matter addressed is complex and vast 
and not capable of full discussion within the page limitations im- 
posed. An effort has been made to discuss all of the major issues so 
that the reader will have a useful tool in evaluating whether tax- 
exempt financing is available for a particular project, and, if such 
financing is available, whether it would be advantageous. There is a 
danger that condensed generalities will not cover all possibilities 
nor reveal all dangers. Therefore, one should seek detailed advice 
before attempting to undertake tax-exempt financing of small hy- 
droelectric generating facilities. 


34001 (HRP—0903796/1) Study of selected regulatory 
programs, Appendix V: radiological health program. (Michi- 

e re of Public Health, Lansing (USA)). 10 Jun 1981. 
2p. S, PC A04/MF AOl. 

The impact on the public health of Michigan State of the 
elimination of the Radiological Health Program; The impact on the 
public health of Michigan State if the frequency of registration, li- 
censure, and inspection of radiation facilities is revised to biennial; 
Changes in law, regulation, or administrative patterns necessary to 
coordinate radiation facility inspections rather than unilateral in- 
spections by multiple agencies; The improving of equity in the level 
of fees charged; The steps necessary to relieve the paperwork and 
reporting burden placed on radiation facilities by licensure and re- 
lated programs; The other efficiencies which may be realized in the 
Radiological Health Program. 


34002 (NP—2902476) Summary and status report of the 
mineral lease and severance tax fund. Fifth annual report to 
the Colorado State Legislature 1982. Herzmark, P. (Colora- 
do Dept. of Local Affairs, Denver (USA). Div. of Impact 
a Jan 1982. 27p. Division of Energy and Mineral 
7 — State Capital, 200 E. Colfax Avenue, Denver, CO 


Persuant to CRS 1973 Section 39-29-110 (3) and 34-63-102 
(5) C, the fifth annual report of expenditures from the Local Gov- 
ernment Severance Tax Fund, and Local Government Mineral 
Impact Fund is presented. Recognizing the fundamental similarity 
between the criteria for distribution of these funds and in order to 
hold administrative costs to a minimum, the distribution of grants 
from these funds is conducted in a combined manner. Therefore, 
the listings of applications and grant offers presented reflect both 
funds. Actual amounts encumbered from the two grant programs 
during calendar year 1981 are as follows: Local Government Sever- 
ance Tax Fund $7,902,101; Local Government Mineral Impact 
Fund $1,892,700. The following tables are included: (A) mineral 
lease and severance tax fund grants requested and awarded, (B) 
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awards by county, (C) awards by project type, and (D) 1981 sever- 
ance tax direct distribution. 


34003 (PB—82-152976) Local energy initiatives: a second 
look, A survey of cities and counties, California, 1981. 
Tomasi, T. (California Governor's Office of Appropriate 
Technology, Sacramento (USA)). 1981. 135p. NTIS, PC 
A07/MF A0O1. 

In 1980, the Office of Appropriate Technology (OAT), sur- 
veyed the energy activities of local government throughout Califor- 
nia. Published as Local Energy Initiatives: A Survey of Cities and 
Counties, California 1980, the report based on that survey was dis- 
tributed to all the state’s local governments. Local Energy Initia- 
tives: A Second Look, is an extension of the same project. 


2940 Fossil Fuels 


= ALSO TO CITATION(S) 33137, 33255, 33255, 33265, 33978, 33986, 


34004 (AD-A—108426/8) Anthracite coal supply for the 
1981-1982 winter. (Vermont Univ., Burlington (USA). Dept. 
of Physics). 18 Sep 1981. 15p. NTIS, PC R02/ME AOl. 

This report focuses on some of the problems affecting the 
anthracite industry and consumers in the northeastern States, State 
and industry actions since the 1980-81 shortage, and the outlook for 
the winter of 1981-82. It also includes information on anthracite ex- 
ports to foreign countries and the Department of Defense (DOD) 
facilities in the Federal Republic of Germany, Federal research and 
development efforts to use anthracite in industrial boilers, and the 
actions the State of Pennsylvania has taken to encourage the use of 
anthracite in municipal buildings. 


34005 (ANL—81-62, pp 1-3) Federal role in support of 
fossil I & C, Roberts, J.J. Tease National Lab., IL). Jan 
1982. NTIS, PC A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

e recognize that imports of oil impose on US society at 
large costs which are not captured directly in the price per barrel, 
that is, costs reflective of incremental increases in inflation and un- 
employment and a weakening of national security. That there is an 
energy-related mission for the federal government which goes 
beyond reliance on normal private sector market incentives seems 
clear. If some federal involvement in energy is appropriate, a diffi- 
cult question remains: How much. As an engineer, I tend to favor 
establishing a range of prudent federal investment by estimating 
upper and lower bounds for the discounted social (i.e., incremental) 
cost of imported oil. Such an approach suggests energy-related fed- 
eral expenditures could reasonably fall within the range of $10 to 
15 billion per year to reduce imports by 3 million barrels per day. 
The Federal R & D budget plus various tax incentives lie at the 
low end of this range. Annualized capital expenditures under 
PURPA and the Fuel Use Act could well exceed the upper limit. 
Given that the federal government has a role in support of the de- 
velopment of technologies for coal conversion and utilization, what 
might that role be. As appealing as the phrase R & D in high risk, 
high pay-off technologies may be, I find it insufficient. One very 
important area for federal involvemenet is to provide the more ge- 
neric scientific and engineering underpinning to families of coal 
technologies, even during the latter stages where the lion’s share of 
funding comes directly from and by initiative of the private sector. 
Fossil I & C, as well as materials and component R & D, falls in 
this all important and highly cost-effective support category. The 
debates in Congress and elsewhere understandably focus on the big 
ticket items. Unfortunately, there is substantial risk that less dramat- 
ic yet essential activities, such as I & C, may get squeezed out. 


(NP—2902245) Western Coal Planning Assistance 

Project. Source book for Western coal/energy development. 

(Mountain West Research, Inc., Billings, MT (USA)). Jan 

1979. 266p. NTIS, PC A12/MF AOl. Order Number 
DE82902245. 

The Western Coal Planning Assistance Project (WCPAP) 

was designed to help state and local planners and decision-makers 





29 ENERGY PLANNING AND POLICY 
2940 Fossil Fuels 


develop the technical methods and information needed to cope 
with the problems associated with coal/energy development. Since 
the United States has begun to move toward conversion of industri- 
al energy resources from oil and natural gas to coal in order to 
become less dependent on foreign energy sources and with a con- 
current commitment to reduce air pollution, development of strip- 
pable, low sulfur coal reserves is accelerating. The impacts of this 
movement are already being felt in the Northern Great Plains and 
adjacent portions of the Rocky Mountain and Midwestern States, 
where the Nations largest proven reserves of coal are found. The 
project encompasses the major coal areas of Montana, North 
Dakota, and Wyoming. Funding is being provided by the US Geo- 
logical Survey's Resource and Land Investigation (RALI) program 
through the Missouri River Basin Commission, which is responsible 
for conduct of the project. The project consists of two major tasks: 
(1) the development of a Planning Reference System for planners 
and decision-makers, and (2) a detailed assessment of planning prob- 
lems and needs in the three states. The latter appears in WCPAP’s 
final report (February, 1979). The Source Book contains important 
sources of information, technical assistance, and funding that are 
valuable in solving specific coal/energy related facilities; transpor- 
tation; legislation; and primary and secondary impacts. 


34007 (NP—2902300) Western Coal Planning Assistance 
Project. A guide to methods for impact assessment of West- 
ern coal/energy development. (Mountain West Research, 
Inc., Billings, MT (USA)). Jan 1979. 31lp. NTIS, PC Al4/ 
MF AO1. Order Number DE82902300. 

The Western Coal Planning Assistance Project (WCPAP) 
was designed to help state and local planners and decision-makers 
develop the technical methods and information needed to cope 
with the problems associated with coal/energy development. Since 
the United States has begun to move toward conversion of industri- 
al energy resources from oil and natural gas to coal in order to 
become less dependent on foreign energy sources and with a con- 
current commitment to reduce air pollution, development of strip- 
pable, low sulphur coal reserves is accelerating. The impacts of this 
movement are already being felt in the Northern Great Plains and 
adjacent portions of the Rocky Mountain and Midwestern States, 
where the Nations largest proven reserves of coal are found. The 
project encompasses the major coal areas of Montana, North 
Dakota,, and Wyoming. Funding is being provided by the US Geo- 
logical Survey's Resource and Land Investigation (RALI) Program 
through the Missouri River Basin Commission which is responsible 
for conduct of the project. The project consists of two major tasks: 
(1) the development of a Planning Reference System for planners 
and decision-makers, and (2) a detailed assessment of planning prob- 
lems and needs in the three states. The latter appears in WCPAP’s 
final report (February, 1979). The Guide to Methods for Impact 
Assessment surveys valuable methodologies for predicting environ- 
mental, social and fiscal impacts. The document's presentation of a 
definitive method to estimate population changes induced by in- 
creased employment is especially valuable for local planners. 
Throughout this document, the applicability of the various methods 
is emphasized. 


34008 (PB—82-130576) Oil and gas royalty collections: 
longstanding problems costing millions. (General Accounting 
Office, Washington, DC (USA). Accounting and Financial 
ie Div.). 29 Oct 1981. 45p. NTIS, PC A03/MF 


Since 1959, GAO has been reporting on the need for major 
improvements in the Geological Survey's oil and gas royalty ac- 
counting system. Possibly hundreds of millions of dollars in royal- 
ties due from Federal Government and Indian leases are not being 
collected annually. Although the Geological Survey has readily ac- 
knowledged that it is not collecting all royalties due, it has been 
slow to correct the reported problems. In an April 1979 report, 
GAO recommended both short and long range alternatives to the 
longstanding problems plagueing the system. In this review, GAO 
determined that the problems not only persist but have become 
worse. The Geological Survey is now developing an improved roy- 
alty accounting system which may be the ultimate solution, but this 
system will not be fully operational for several years. 
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34009 Coal-oil mixture technology in the US. Bienstock, 
D.; Jamgochian, E.M. (US DOE, Pittsburgh, PA). Fuel; 60: 
No. 9, 851-864(Sep 1981). (CONF-8104118—). 

From Conference on industrial conversion of coal and 
carbon to gas, liquid and high-value solid products; London, UK (7 
Apr 1981). 

“ Th potential market of existing oil-fired combustors within 
the US for conversion to COM is substantial, consisting of oil-fired 
utility boilers, industrial boilers, blast furnaces and process heaters. 
The utilization of COM involves preparation, storage, transporta- 
tion, and combustion. COM fuels are prepared by either dry- or 
wet-grinding processes. In addition, by introducing coal beneficia- 
tion into the process, a low-sulfur, low-ash COM can be prepared. 
The preparation, stability, and rheology of COMs and the status of 
processes under development within the US are discussed. 31 refs. 


34010 Shall we burn coal: a guide for decision makers. 
Wheary, H.S.;. Richmond, VA; Commonwealth of Virginia 
(1981). 35p. Commonwealth of Virginia, Office of Emergen- 
eon Energy Services, 310 Turner Road, Richmond, VA 

Decision makers can make better informed fuel choices by 
using this guideline. It shows them how to evaluate the costs and 
benefits of selecting coal over another fuel. It recognizes that, al- 
though coal has emerged as the most economical heat source, con- 
version to coal is not always technically and economically feasible 
because of equipment, space, transportation, maintenance, cost, and 
regulatory considerations. A worksheet follows the discussion of 
these issues to help the reader estimate the costs of using coal. 12 
references, 9 figures, 2 tables. (DCK) 


2950 Hydrogen And Synthetic Fuels 


34011 (DOE/RG/10303—T1) Procedure for matching 
synfuel users with potential suppliers. Final report. (Resource 
Consulting Group, Inc., Washington, DC (USA)). 26 Sep 
1981. Contract AC01-80RG10303. 95p. NTIS, PC A05/MF 
A01. Order Number DE82006954. 

A procedure has been developed for matching prospective 
users and producers of synthetic fuels. The matching procedure, 
which involves a hierarchical screening process, is designed to 
assist OFC in: locating a supplier for a firm that wishes to obtain 
synthetic fuel exemption (Fuel Use Act); determining whether the 
fuel supplier proposed by a petitioner is technically and economi- 
cally capable of meeting the petitioner's needs; and assisting the 
Synthetic Fuels Corporation in evaluating potential markets for 
synthetic fuels. Application of the screening procedure resulted in 
the identification of one or more candidates for supplying synthetic 
fuel to each of the prospective users. In this report the develop- 
ment of the screening procedure is described. Chapter 1 contains a 
detailed description of the seven screens; Chapter 2 describes the 
development of the hierarchical procedure for applying the screens 
to each synthetic fuels project; Chapter 3 describes the modification 
of the screening procedure for low and medium Btu gas; Chapter 4 
describes the application of the procedure. Appendix A is a list of 
references used in developing the procedure; Appendix B is a de- 
tailed listing of proposed and ongoing synthetic fuel projects. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 33949, 33955, 33956, 34487 


34012 (CONF-8106137—Vol.1, pp 822-834) PURPA: 
the power, the price, and the opportunities. Ely, R.D. III. 
1981. NTIS, PC A99/MF AO1. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Under Section 210 of PURPA the electric utility is required 
to purchase qualifying facilities’ electric power at their avoided 
costs. Some of the components of these avoided costs and how a 
forward-thinking utility in New England is choosing to deal with 
the changing nature of their role as a public servant, as a business, 
and as a regulated public monopoly are discussed. 





4139 / ERA VOL. 7, NO. 13 


34013 (EPRI-EA—2158) Survey of the impacts of volun- 
tary load appeals in the PG and E service territory. Final 
report. Bowe, T.; Ross, D.; Gray, L. (Systems Control, Inc., 
Palo Alto, CA (USA)). Dec 1981. 42p. NTIS, PC A03/MF 
A01. Order Number DE82902211. 

This study provides estimates of the impacts of voluntary 
load appeals in the PG and E service territory. An assessment of 
the costs and capability of reducing load were determined by inter- 
views and a mail out questionnaire. Load appeals can be an effec- 
tive technique of reducing the demand for power during an emer- 
gency. Some firms can reduce their load by as much as 53% at a 
minimum cost. There was a great deal of variability within and be- 
tween various standard industrial codes in their capability to reduce 
load. 


34014 (FERC—0049) Power pooling in the United nen 
ere Energy Regulatory Commission, Washington, DC 

SA). Office of Electric Power Regulation). Dec 1981. 
312p. NTIS, PC Al4/MF AOl. Order 
DE82007060. 

The results are presented of a review by the staff of the Fed- 
eral Energy Regulatory Commission (FERC) of the opportunities 
for improved efficiency, reliability, and conservation of resources 
through power pooling, as required by Section 205(b) of the Public 
Utilities Regulatory Policies Act (PURPA). In accordance with the 
statutory requirement for industry consultation, five regional task 
forces were established to review power pooling as currently prac- 
ticed by the industry. The task force membership was drawn from 
all sectors of the industry - investor-owned, cooperatively owned, 
and federal and non-federal publicly owned systems - as well as 
from the State Regulatory Commissions. The task forces were 
chaired by the FERC Regional Engineers and were charged with 
developing region-specific information on coordination and pooling 
characteristics, status, problems, and prospects. The members were 
asked to participate as individuals, however, rather than as repre- 
sentatives of organizations. The task force held a number of discus- 
sion meetings, prepared work papers, and submitted reports to the 
Commission that contain a wealth of detailed information. The task 
force reports, were the basic source of information concerning co- 
ordination and pooling in the various regions. This report provides 
the staff analysis of pooling prospects, using information drawn 
from the task force reports, Commission proceedings, filed data, 
published books and articles, and comments of other agencies, regu- 
latory bodies, and industry personnel on a report draft. It was pre- 
pared primarily by the Office of Electric Power Regulation with 
significant contributions by the Office of General Counsel and the 
Office of Regulatory Analysis. 


Number 


34015 (PB—82-117821) Energy tommorrow: challenges 
and opportunities for California (California Energy Commis- 
sion 1981 biennial report). (California Energy Resources 
Conservation and Development Commission, Sacramento 


(USA)). Jul 1981. 216p. IS, PC A10/MF AOl. 

The California Energy Commission presents its views on the 
critical energy issues for California in the next twenty years. The 
report includes the Commission’s official electricity demand fore- 
cast and assessments of other energy demand growth. It compares 
demand to estimates of the potential contributions of conservation 
and various conventional and alternative energy supply projects. 
The report focuses on California's overdependence on oil and ex- 
amines options for reducing petroleum use, particularly in the trans- 
portation sector. The result is a series of policy recommendations 
for directing public and private investments into a diversity of 
energy options and for spreading the benefits and costs of these op- 
tions broadly and fairly among California's citizens. 


34016 (PB—82-121732) The impact of regulatory changes 
on collective bargaining strategies and outcomes: State of 
Ohio electric and gas utility companies. Final report. Cam- 
pagna, A.F.; Slanicka, C.J.; Miljus, R.C. (Ohio State Univ. 

esearch Foundation, Columbus (USA)). 30 Jun 1980. 253p. 
NTIS, PC A12/MF A011. 

The report examines the influence of government regulation 
and change on labor-management relations within nine investor- 
owned gas and electric utility firms located in the State of Ohio. 
The authors assess the impact of market deregulation and social 
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regulation (e.g., EEO and OSHA) on employment relationships and 
collective bargaining structures. The study discusses the impact that 
either increased or decreased regulation is likely to have on labor 
relations in traditionally regulated industries such as public utilities, 
railroads, airlines, trucking and maritime. It is concluded that, with 
respect to policy implications, mechanisms to ameliorate the poten- 
tial disruptive effects of deregulation will need attention -- retrain- 
ing of workers, incentives for employment growth, extended unem- 
ployment benefits and relocation allowances. 


34017 (PB—82-124165) [Electricity tomorrow. Final 
report. (California Energy Resources Conservation and De- 
velopment Commission, Sacramento (USA)). Jan 1981. 
490p. NTIS, PC A21/MF AOl. 

This report presents the California Energy Commission's 
views on the critical issues for the electricity sector in California. 
The report includes the Commission’s adopted level of electricity 
demand and its adopted policies and supply criteria. Together, 
these form the basis for planning and certification of electric gen- 
eration and transmission facilities by the Energy Commission. It 
also includes estimates of the potential contributions of conserva- 
tion and various conventional and alternative supply sources, cri- 
tiques of utility supply plans, and determinations of how much new 
capacity is required. Finally, the report presents policy recommen- 
dations for directing public and private investments into preferred 
energy options, for spreading the benefits and costs of these options 
broadly and fairly among California's citizens, and for removing re- 
maining obstacles to the development of all acceptable energy 
sources. 


34018 (PB—82-132739) Philippines: rural electrification. 
Project impact evaluation report No. 15, Mandel, D.H.; All- 
eier, P.F.; Wasserman, G.; Hickey, G.; Salazar, R. 
tag ency for International Development, Washington, DC 
8A). Dec 1980. 97p. NTIS, PC A05/MF AO1. 
AID's overall evaluation of its Philippine Rural Electrifica- 
tion (RE) program, consisting of eight successive projects, had lim- 
ited effect on the rural poor and the economic development proc- 
ess. This program began in 1965 and has since energized 844 (59% 
of the national total) Philippine municipalities, 9088 (27%) barrios, 
1,159,434 (20%) households, and 101 new cooperatives; resulting in 
a change of schedule for total national energization from 1980 to 
1987. To improve the productive capacity of the poor, cooperatives 
were organized and lent funds to extend electrical power into their 
areas. Many of the poor, however, could not afford its installation, 
continued use, or more than one or two light bulbs a month. Com- 
munity lighting, such as street-lighting, indirectly helped the poor 
in various ways, such as by providing greater personal security. 
Those with sufficient financial resources or skills were able to use 
the electricity for entrepreneurial activities. RE impact upon devel- 
opment occurred in areas with a concentrated population, available 
technical skills and capital, and access to large and diverse markets. 
Active promotion of electricity-dependent investments and projects 
also increased program impact. 


34019 (PB—82-141037) Electric power: contemporary 
issues and the federal role in oversight and regulation, Report 
to the Congress. (General Accounting Office, Washington, 
DC (USA). Energy —_ Minerals Div.). 21 Dec 1981. 75p. 
NTIS, PC A04/MF AOl 

This report is deteiat to highlight those issues and observa- 
tions which should be addressed by the Federal Government when 
making decisions affecting the electric power industry. 
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34118, 34119, 34128, 34131 
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34020 (ANL—81-62, pp 42-50) Application of sodium D- 
line reversal to simulated coal-fired MHD facilities. Camp- 
bell, C.R.; Malloy, T.B. Jr.; Bauman, L.E. (Mississippi State 
Univ.). Jan 1982. NTIS, PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
microprocessor-based, sodium D-line reversal, tempera- 
ture measurement system has been developed at the MHD Energy 
Center at Mississippi State University. This system was designed to 
be used on the particle-laden environment of coal-fired facilities. 
Temperatures are derived by solving the radiative transfer equation 
applied to either the particle-free of particle-laden condition. Meas- 
urements are made on the wings of the sodium D-lines in order to 
avoid the self-absorption due to cooler boundary layers in the flow. 
A description of the instrument and the temperature solutions are 
presented. This system has been successfully used at the Mississippi 
State University MHD test facility and at the Argonne National 
Laboratory AMPEL facility at Argonne, Ill. Results of the meas- 
urements on the AMPEL facility are presented. 


34021 (ANL—81-62, pp 65-70) Coal analytical require- 
ments for open cycle MHD power generation systems. Die- 
bold, F.E.; Dobb, D.; Christaens, B. (Montana Coll. of Min- 
eral Science and Tech., Butte). Jan 1982. NTIS, PC A99/ 
MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

The properties of the coal have a multitude of effects upon 
the performance of each component of the complete MHD system. 
There are two effects in the combustor, namely, the flame tempera- 
ture and slag removed. The principal coal properties effecting the 
flame temperature are the Btu, moisture, and ash content. The effi- 
ciency of slag removal in the first stage of the combustor is influ- 
enced by varying concentration of the major metals (Na, K, Ca, 
Mg, Si, Al, Fe and Ti) in the ash. The prediction of the quantitative 
effect of these ash constituents upon the viscosity of the slag is dif- 
ficult due to interactions. There are four effects in the channel/dif- 
fuser, namely the thickness of the slag layer, corrosion, and plasma 
and slag electrical conductivity. The thickness of the slag layer is 
influenced by the same major metals that effect the viscosity. The 
conductivity of the plasma is significantly effected by the inherent 
moisture, heating value, amount of slag rejection, nonmetal concen- 
tration (H, F, P, C, S, & O) and major metal concentrations (Na, 
K, Ca, Al, Si, Fe, and Ti). The two effects in the radiant boiler are 
the rate of heat transfer and corrosion. A list of the critical param- 
eters has been established: those coal properties involved in corro- 
sion, seed recovery and slag thickness have a relatively delayed 
effect; those coal parameters that effect the performance of the 
burner and the plasma electrical conductivity must be determined 
on a real-time basis. These are the Btu, moisture, ash, C, H, F, P, S, 
O, Al, Ca, Fe, K, Si, Na and Ti. 


34022 (ANL—81-62, pp 255-262) Instrumentation and 
control for MHD power development - design and perform- 
ance. Miller, M.L. (Mountain States el Inc., Butte, 
Montana). Jan 1982. NTIS, PC A99/MF AOl 

From Symposium on instrumentation and control for fossil 
energy Petes | San Francisco, CA, USA (8 Jun 1981). 

As part of the national MHD research program, the US De- 
partment of Energy has established the MHD Component Develop- 
ment and Integration Facility (CDIF) in Butte, Montana. The 
CDIF provides a place to assemble MHD components into com- 
plete generation systems (test trains). These components may be 
provided by DOE contractors or by others, like the Electric Power 
Research Institute. They include combustor, channel (generator), 
magnet, inverter and any other components of a developmental 
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nature for use in MHD electric power generation. The CDIF has 
been activated and power generation testing accomplished during 
the past two years. This paper discusses some of the challenges of 
(and in some cases solutions to) instrumentation and control prob- 
lems encountered during this initial phase of facility operation. 


34023 (ANL—81-62, pp 512) Dynamic response of an 
oxygen-enriched MHD-steam power plant with conventional- 
ly-based control. Rudberg, D.A.; Shovic, J.C.; Pierre, D.A.; 
Evans, J.A. (Montana tate Univ., Bozeman). Jan 1982. 
NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

first-principle dynamic control system model has been de- 

veloped for simulation of complete, typical MHD-steam plants, and 
for control system design and evaluation for such plants. The par- 
ticular configuration modeled has features consistent with current 
trends in ETF concepts. Responses of the plant model to variations 
on two basic controls strategies are presented. One control is la- 
beled MHD-following because of its relation to boiler-following 
control. With ramp demand inputs, such control is characterized by 
a wide range of load following ability (from poor to excellent, de- 
pending on oxidant compressor controller gains), relatively large in- 
ternal plant perturbations, and a tendency toward instability when 
gains become high. The second strategy is related to turbine fol- 
lowing control, and because of the prominence of the MHD top- 
ping cycle, has been labeled MHD-leading. Response to ramp 
demand changes is characterized by moderate load following capa- 
bility, moderate internal plant perturbations, and a generally stable 
nature. Wide-range sweeps of main turbine and oxidant compressor 
turbine controller parameters under MHD-leading and MHD-fol- 
lowing control strategies are made, yielding a family of responses 
for each of the control strategy variations. Typical responses from 
each family are selected for display and analysis. Points of high 
demand or stress under various control strageties are identified and 
implications for component design are discussed. 


34024 (ANL—81-62, pp 513-524) Performance analysis 
of the MHD steam combined cycle including the influence of 


cost. Berry, G.F.; Dennis, C.B. (Argonne National Lab., 
IL). Jan 1982. NTIS, PC A99/MF AO Of. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

important function of system analysis is to conduct para- 

metric investigations of system-dependent variables in order to de- 
termine their influence on system efficiency and cost. To accom- 
plish this task, a comprehensive computer code has been developed 
that can be used to analyze or simulate system behavior. The com- 
puter code is extremely flexible and robust. Many different systems 
have been evaluated, including open-cycle MHD power plants, 
closed-cycle liquid-metal MHD systems, fusion plants, community 
energy systems, optical lens problems, and coal-fired power plants. 
This paper presents the results of a parametric study of an open- 
cycle MHD power plant. Changes in efficiency and cost of electric- 
ity with variations of combustor heat loss, magnetic field intensity, 
air preheat temperature, compressor pressure, diffuser efficiency, 
and plant size are described and discussed. Comparisons of results 
from parametric studies and from multiple parameter optimization 
are also presented. Of particular interest is a discussion of the fea- 
tures of the systems code that make it unique, and others that make 
it efficient and robust. Also, the principle of recursiveness in sys- 
tems analysis is discussed. 


34025 (ANL—81-62, pp 724-731) Microcomputer control 
of a consolidation/inverter system for combined cycle MHD 
power generation. Johnson, R.; Marcotte, K.; Crisafulli, K.; 
Jordan, B. (Montana State Univ., Bozeman). Jan 1982. 
NTIS, PC A99/MF AO1. Contract AC07-78ET 10816. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

-fired MHD/steam combined-cycle power plants possess 
potential for significant efficiency improvements in comparison to 
conventional coal-fired steam power plants) MHD 
(magnetohydrodynamic) topping cycles produce dc (direct current) 
power which must be converted to ac (alternating current) power 
for use in utility distribution systems. In order that the number of 
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dc to ac converters (inverters) be minimized it is also necessary to 
consolidate many MHD dc electrode power output before invertion 
to ac power. This paper describes a distributed microcomputer con- 
trol system for dynamic control of a model MHD consolidation/ 
three-phase ac inverter system which is presently under study. All 
facets of the operation of the consolidation/inverter are under com- 
puter control including the characteristics of a MHD generator 
simulator (four programmable power supplies) and a programmable 
load bank. The paper describes in detail the operation of the system 
and the implications for real-time control of the consolidation net- 
work, power factor, maintenance of MHD generator arc suppres- 
sion, and higher order harmonic suppression. 


34026 (DOE/CH/10018—10) Heat-recovery and seed-re- 
covery development project: model testing of the —— 
fuser simulator. Arkett, A.H.; Warren, A.M.; Hester, L. 
(Babcock and Wilcox Co., Barberton, OH (USA)). 24 Sep 
1981. Contract AC02-79CH10018. 49p. NTIS, PC A03/MF 
A01. Order Number DE82010458. 

The research reported was conducted (1) to detect devi- 
ations in the performance of a cold flow model of a previously de- 
signed channel and diffuser simulator (CDS) from the performance 
objectives for the channel-diffuser itself, and (2) to suggest modifi- 
cations in design of the model to minimize these deviations. To ac- 
complish these goals a CDS test system comprising the CDS itself, 
a furnace model, an air source, and various controls, was designed 
and built by modifying an existing supersonic wind tunnel facility. 
The schematic flow chart of this test system is shown. The scale of 
the CDS and furnace modeld was fixed at 1/2, using air with a y of 
appoximately 1.4. This scale permitted simple, economical construc- 
tion and reduced mass flow requirements to a reasonable value for 
economical testing. (WHK) 


34027 (DOE/ET/10818—T1) Evaluation of technical 
feasibility of closed-cycle non-equilibrium MHD power gen- 
eration with direct coal firing. Annual report, June 1, 1978- 
June 1, 1979. Cook, C.S.; Marston, C.H.; Dellinger, T. 


(General Electric Co., Philadelphia, PA (USA). Energy 
Systems Programs Dept.). 1979. Contract AC01-78ET10818. 
268p. NTIS, PC Al2/MF A0Ol. Order Number 
DE82005292. 

Progress made in a continuing effort to demonstrate the feas- 
ibility of direct coal fired, closed cycle, magnetohydrodynamic 
power generation at the General Electric Company is reported. 
Prior work has demonstrated large enthalpy extraction (~ 20%) 
using shock tunnel driven nonequilibrium linear Faraday gener- 
ators. This, coupled with early system studies, has given incentive 
to pursue not only generator design and performance but also the 
laboratory and analytical development of heat source and bottom- 
ing cycle issues. As a result, the General Electric program has been 
expanded in scope to cover experimental activity in coal combus- 
tion, ceramic regenerative heat exchanger development, blowdown 
generator testing and laboratory heat and seed recovery (HRSR) 
testing. Analytical support in generator and systems analysis has 
been continued as well. 


34028 (DOE/ET/10818—T2-Vol.1) Evaluation of techni- 
cal feasibility of closed-cycle non-equilibrium MHD power 
generation with direct coal firing. Final report, Task 1. (Gen- 
eral Electric Co., Philadelphia, PA (USA). Energy Systems 
Programs Dept.). Nov 1981. Contract AC0O1-78ET10818. 
335p. NTIS, PC A15/MF A0Ol. Order Number 
DE82007102. 

Program accomplishments in a continuing effort to demon- 
strate the feasibility of direct coal fired, closed cycle, 
magnetohydrodynamic power generation are detailed. These ac- 
complishments relate to all system aspects of a CCMHD power 
generation system including coal combustion, heat transfer to the 
MHD working fluid, MHD power generation, heat and cesium 
seed recovery and overall systems analysis. Direct coal firing of the 
combined cycle has been under laboratory development in the form 
of a high slag rejection, regeneratively air cooled cyclone coal 
combustor concept, originated within this program. A hot bottom 
ceramic regenerative heat exchanger system was assembled and test 
fired with coal for the purposes of evaluating the catalytic effect of 
alumina on NO/sub x/ emission reduction and operability of the re- 
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fractory dome support system. Design, procurement, fabrication 
and partial installation of a heat and seed recovery flow apparatus 
was accomplished and was based on a stream tube model of the full 
scale system using full scale temperatures, tube sizes, rates of tem- 
perature change and tube geometry. Systems analysis capability was 
substantially upgraded by the incorporation of a revised systems 
code, with emphasis on ease of operator interaction as well as sep- 
arability of component subroutines. The updated code was used in 
the development of a new plant configuration, the Feedwater 
Cooled (FCB) Brayton Cycle, which is superior to the CCMHD/ 
Steam cycle both in performance and cost. (WHK) 


34029 (DOE/ET/15611—7) High-magnetic-field MHD- 
generator program. Quarterly report, July 1, 1981-September 
30, 1981, Kruger, C.H.; Eustis, R.H.; Mitchner, M.; Self, 
S. A; Koester, J.K.; Nakamura, T. (Stanford Univ., CA 
(USA)). Oct 1981. Contract AC01-80ET15611. 5Op. NTIS, 
PC A03/MF AO1. Order Number DE82010173. 

Progress in an experimental and theoretical program de- 
signed to investigate a number of important problems in the devel- 
opment of MHD generator channels is described. The areas of re- 
seach include nonuniformity and stability effects, boundary layers, 
Hall field breakdown, the effects of electrode configuration and 
current concentrations, and studies of steady-state combustion disk 
and linear channels in a 6 Tesla magnet of small dimensions. In the 
area of magneto-acoustic disturbances, a major experiment to study 
the formation and behavior of propagating waves in a combustion 
MHD was completed, using the M-2 facility. The results of this ex- 
periment are currently being compared with a theoretical model 
previously developed at Stanford. For the study of the effects of 
nonuniformities on generator performance, a diagnostic system for 
measurement of plasma temperature profiles and also a nitrogen in- 
jection device were satisfactorily tested in the M-2 flowtrain. An 
improved laser Doppler velocimeter system for the study of turbu- 
lence suppression in a magnetic field has been developed and 
tested, both on the bench and with the MHD flowtrain. The theo- 
retical model of Hall field breakdown has been modified to better 
account for the effects of current concentrations. The peg-wall test 
section of the six-Tesla disk generator has been successfully tested 
under full thermal and electrical conditions. (WHK) 


34030 (PB—81-866519) Coal-fired MHD generators and 
power generation reports. January, 1976-July, 1981 (citations 
from the Energy Data Base). Report for January 1976-July 
1981. (National Technical Information Service, crac 
VA (USA)). Jul 1981. 205p. NTIS PC 01/MF NO 

This bibliography contains cites of reports for a number of 
government supported research, development, and engineering pro- 
grams and studies relating to coal-fired MHD generators used for 
generating power. Techniques, materials, equipment, systems, and 
facilities are all considered from technical, environmental, econom- 
ic, and commercial points of view. (Contains 170 citations fully in- 
dexed and including a title list.) 


34031 Correlation between results of zone method and 
experiment in radiative heat transfer. Sistino, A.J. (Argonne 
National Laboratory, Argonne, IL). AIChE (American Insti- 
tute of Chemical Engineers) Symposium Series; 17: No. 208, 
vp(1981). (CONF-810804—). 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

The zone method is used to simulate the radiative and con- 
ductive heat transfer characteristics of an engineering test facility. 
The results obtained with the zone method are compared to those 
measured in the subject facility, and it is found that the theoretical 
and experimental results agree within five percent when the effec- 
tive wall emissivity is taken to be 0.25. This effective wall emissi- 
vity is the product of the actual wall emissivity times the self-ab- 
sorption factor of the radiation in the cool boundary layer. 
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34032 (TE—4258-158-82) DOE Advanced Thermionic 
Technology Program. Progress report No. 48, July, August, 
September 1981. (Thermo Electron Corp., Waltham, MA 
(USA)). 1981. Contract AC02-76ET11292. 37p. (COO— 
3056-48). NTIS, PC A03/MF A0Ol. Order Number 
DE82010482. 

The advanced Thermionic Technology Program at Thermo 
Electron Corporation is sponsored by the Department of Energy 
(DOE). The primary long-term goal is to improve thermionic per- 
formance to the level that thermionic topping of fossil-fuel power- 
plants becomes technically possible and economically attractive. An 
intermediate goal is to operate a thermionic module in a powerplant 
during the mid-1980's. A short-term goal is to demonstrate reliable 
thermionic operation in a combustion environment. Progress made 
during the three-month period from July through September 1981 
is reported. Significant accomplishments include: (1) continuing 
stable output from the combustion test of the one-inch diameter 
hemispherical silicon carbide diode (Converter No. 239) at an emit- 
ter temperature of 1730°K for a period of over 9800 hours; (2) 
measurement of a barrier index of-2.15 eV during the initial testing 
of Converter No. 266 (two-inch diameter torispherical silicon car- 
bide diode); and (3) successful thermal cycle test of a CVD silicon 
carbide coating inside a sintered molybdenum tube. 


3005 Fuel Cells 


34033 (AD-A—100743/4) On-site fuel cell energy sys- 
tems: the U.S. Air Force field test demonstration plan. Final 
report, 30 March-30 September 1980. Aimone, M.A. (South- 
eastern Center for Electrical Engineering Education, Inc., 
Orlando, FL (USA)). Dec 1980. 170p. IS, PC A08/MF 
A0l. 

The large scale application of fuel cell energy systems, elec- 
trochemical energy conversion devices, to facility operations, could 
result in significant benefits to the public and to the U.S. Air Force. 
This report summarizes the advantages and potential applications of 
fuel cells on an Air Force base, highlights the pertinent operational 
characteristics of a fuel cell, identifies the ongoing governmental 
and industrial programs that are aimed at commercializing this 
technology as early as the mid 1980's, and recommends and outlines 
a U.S. Air Force On-Site Fuel Cell Field Test Demonstration Pro- 
gram Plan. 


34034 (AD-A—105947/6) Investigation of the in-situ oxi- 
dation of methanol in fuel cells. Final report Jun 80-May 81. 
Landsman, D.A.; Luczak, F.J. (United Technologies Corp., 
South Windsor, CT (USA). Power Systems Div.). Sep 1981. 
32p. NTIS, PC A03/MF AO1. 

Direct anodic oxidation and internal reforming were exam- 
ined as ways of using methanol as fuel in a phosphoric acid fuel 
cell. The literature was reviewed to identify the most effective 
catalysts for the direct electrochemical oxidation of methanol. It 
was shown experimentally that, even with the best of these cata- 
lysts, anode polarization at practical current densities is 300 mV 
higher on methanol than on hydrogen. It was also found that un- 
reacted methanol which diffuses across the cell can cause severe 
polarization of the cathode. Theoretical and experimental studies of 
internal reforming showed that a fuel cell will generate sufficient 
waste heat to sustain the methanol-steam reforming reaction. Thus, 
thermally-integrated, internal reforming is a feasible alternative to 
external reforming. The reforming catalyst is preferably located in 
separate chambers built into the stack, since this prevents phosphor- 
ic acid from attacking the reforming catalyst and methanol from 
migrating to the cathode. A 2-in. by 2-in. fuel cell, running on the 
gaseous product from a subscale reformer operating at 400 F, gave 
0.624 volts at 200 ASF (85% methanol/50% air utilization). From 


the standpoint of efficiency, internal reforming is superior to direct 
oxidation. 


34035 (ANL—81-62, pp 635-645) Molten carbonate fuel 
cell instrumentation assessment. Alexander, P.; Apte, A.; 
Fein, H.; LaRosa, P.; Westcott, P. (TRW Energy, Lake- 
wood, CO). Jan 1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
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The operation of a molten carbonate fuel cell, fed by the 
process gas stream from a surface coal gasifier, has been studied. 
Detrimental process gas contaminants have been identified and the 
concentration levels at which they must be maintained and con- 
trolled have been determined. It was found that As, Cl, F, S, and 
Se must be measured at concentrations as low as 3 ppB and as high 
as 100 ppM. Recommended monitoring techniques to accomplish 
this include gas chromatography, atomic absorption spectroscopy, 
ion chromatography, and pulsed fluorescence spectroscopy. 


34036 (BMFT-FB-T—80-055-VOL-1/2) Twenty kW fuel 
cell units of compact design. Part 1: summary. Part 2: com- 


pact fuel cell set. Final report. Gruene, H.; Hoehne, K,; 
Strasser, K.; Stuewe, B.; Fetzer, H. (Siemens A.G., Erlan- 
gen (Germany, F.R.)). Oct 1980. 614p. NTIS, PC A99/MF 
AOl. 


A 7kW compact hydrogen oxygen fuel cell was developed 
with considerably improved specific power capabilities. The unit, 
consisting of a total of 70 cells with alkali electrolytes, is described 
and details on catalysts, electrode construction, electrolyte regen- 
erator and electromechanical and electronic control are included. 
Prototype tests show the attainment of the envisaged specific 
power. This is attributed to an increase in power density and to the 
particular design concept. While certain components need further 
improvements, the overall feasibility of economical manufacturing, 
due to the production methods employed, is demonstrated. 


34037 (BMFT-FB-T—80-056-VOL-3) Twenty kW fuel 

cell units of compact design. Part 3: preliminary work for the 

manufacture of ten seven kW prototype aggregates in the 

Kunstoff und Presswerk, Redwitz. Final report. Weyl, D. 

Siemens A.G., Erlangen (Germany, F.R.)). Oct 1980. 39p. 
several languages). NTIS, PC A03/MF AOl. 

The production processes developed in the laboratory for 
the manufacturing of 7 kW fuel cell units were examined under fac- 
tory conditions. The optimization of the production parameters of 
catalysts, electrodes, and plastic frames is described as well as pro- 
duction and assembly equipment. Experience gained in the manu- 
facturing of the electrolyte regenerator and the control units is re- 
ported. In view of the progress made, it was decided to manufac- 
ture of components for the prototype aggregates. 


34038 (BMFT-FB-T—80-057-VOL-4) Twenty kW fuel 
cell units of compact design. Part 4; accompanying research 
and development. Final report. Mund, K. (Siemens A.G., Er- 
langen (Germany, F.R.)). Oct 1980. 171p. NTIS, PC A08/ 
MF AOl. 

Models describing the electrochemical kinetics at porous H2 
and O2 electrodes using Raney nickel and silver catalysts were de- 
veloped and their parameters determined by means of stationary 
and impedance measurements. A correct description of the hydro- 
gen electrode with a Raney nickel catalyst is shown to encompass 
proper consideration of both diffusion in the pore electrolyte and 
surface diffusion. Impedance measurements yield a surface diffusion 
coefficient of 10 sub-8 cm2 S sub-1. The addition of titanium to the 
catalyst results in decreased electrode polarization and higher sta- 
bility. Highly active doped silver catalysts are shown to allow high 
current densities and diaphragm resistances as low as 3 ohm cm at 
the oxygen electrode. Service tests show adequate stability of the 
catalysts. 


34039 (BMFT-FB-T—80-058-VOL-5) Twenty kW fuel 
cell units of compact design. Part 5: hydrogen production by 
steam reforming of methanol. Final report. Grave, B. (Sie- 
mens A.G., Erlangen (Germany, F.R.)). Sep 1980. 231p. (In 
several languages). NTIS, PC All/MF AOl. 

To assess its potential use in alkaline fuel cells, The produc- 
tion of hydrogen by steam reforming of methanol was studied ana- 
lytically and experimentally. The reformer, the converter, and the 
purification system of a prototype installation were designed and 
the optimal operation parameters derived and experimentally con- 
firmed. For comparison, hydrogen production by ammonia crack- 
ing was also studied. An estimate of the manufacturing costs for a 
fuel cell aggregate of 20 kW indicates economical operation only to 
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be possible at very high duty cycles. As a result the project was 
terminated. 


34040 (BMFT-FB-T—80-059-VOL-6/7) Twenty kW fuel 
cell units of compact design. Part 6: use of fuel cell aggre- 
ag and ee conversion, Part 7: concept and design stud- 
special standby power supplies. Final report. Braun, R. 
Genet A.G., Erlangen (Germany, F.R.)). Sep 1980. 7ip. 
several languages). eNTIS, PC A04/MF AOl. 
Dimensioning and circuit arrangement of fuel cell aggregates 
of different capacity built up from the basic 7 kW unit are discussed 
as well as the electrical design of dc and ac converters. Battery 
overlap, cold operation and water removal under reduced load con- 
ditions are considered. Two specific applications are studied: a 
20kVA fully automated standby unit for hospitals and a movable 
1.5KVA standby unit. The former investigation is mainly concerned 
with the system information flow and automation. The latter aims 
at optimizing dimensions and weight. The role of fuel cells in im- 
proving the availability of public power supply systems is finally as- 
sessed. (ESA) 
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REFER ALSO TO CITATION(S) 33590, 33987, 33992 


34041 (PNL-SA—10072) New priorities in energy-conser- 
vation R & D. Willke, T.L.; Ashton, W.B.; Hopp, W.J.; 
Hane, G.J.; Liberman, A.; Strasser, G. (Pacific Northwest 
Lab., Richland, WA (USA)). Dec 1981. Contract AC06- 
76RL01830. 22p. (CONF-811212—13). NTIS, PC A02/MF 
A01. Order Number DE82005988. 

From 4. international conference on alternative energy 
sources; Miami Beach, FL, USA (14 Dec 1981). 

A study is presented that identified, screened, and provided 
information on various technologies which offer significant poten- 
tial for energy conservation yet require applied research and devel- 
opment to achieve that potential. The scope of the study and the 
methodology used to identify and screen energy conservation R & 
D opportunities are discussed. Results of the R & D opportunities 
study are discussed, including a tabular summary of conservation 
potential and example R & D needs. General aspects of the new 
energy policy and its effects on the federal role in energy conserva- 
tion are discussed. The potential effects of the new energy policy 
upon areas of applied R & D identified under previous criteria are 
illustrated and elements of the new federal role in energy conserva- 
tion are summarized. (LEW) 


34042 (PB—81-217911) Economic activity and energy 
demand - link to energy flow example: France (EC energy 
modelling, Level II, Phase I). (Commission of the European 
ee Luxembourg). [nd]. 113p. NTIS PC 05/MF 

Data on the output of eight industrial and five service sec- 
tors derived from the EXPLOR model, are related to activity indi- 
ces of production to enable projections to 1985 to be made. The 
energy efficiency of each of these sectors, i.e. the ratio of consump- 
tion to output is presented in several tables based on EXPLOR pro- 
jections to 1985. Graphs show the relative importance of the differ- 
ent forms of fossil and other energy sources to the sectors and the 
possibilities for substitution of fuels. The matrix for the transition 
from EXPLOR to EFOM (energy flow optimization model) is de- 
scribed as well as the resulting computer program EXFOM. Be- 
cause projections of this transition matrix are dependent on data 
from an energy demand model, covering industrial and domestic 
uses, several such models are investigated. 


3201 Buildings 


REFER ALSO TO CITATION(S) 33703, 33705, 34125, 34134 


34043 (AD-A—100837/4) Electrical energy reduction for 
army installations. Final report. Windingland, L.M. (Con- 
struction Engineering Research Lab., Champaign, IL 


(USA)). May 1981. 65p. NTIS, PC A04/MF AOI. 
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This report describes an analysis of electrical energy con- 
sumption of selected Army buildings at representative Army instal- 
lations and of methods that can be used to reduce electrical con- 
sumption and associated utility costs at these installations. The 
report defines various techniques such as power factor correction, 
lighting reduction, motor voltage controllers, and the benefits de- 
rived from their application. The report shows that electrical con- 
sumption is significant when the buildings are unoccupied; in fact, 
the unoccupied consumption, especially in adminstration, mainte- 
nance, and operations buildings, often amounts to over 60 percent 
of total annual consumption. It was concluded that a detailed, 
building-by-building electrical reduction program employing intelli- 
gent and more effective use of heating, ventilating, and air condi- 
tioning equipment scheduling, motor control, and reduced lighting 
will provide the most effective electrical consumption reduction. 


34044 (AD-A—100919/0) Energy rating of food service 
equipment used in army dining facilities. Technical report. 
Hu, K.H.; Lampi, R.A.; Meyers, M. (Army Natick Re- 
search and Development. Command, MA (USA). Food En- 
gineering Lab.). Nov 1979. 67p. NTIS, PC A04/MF AOI. 

This report provides energy ratings (in terms of Btu con- 
sumption) of food service equipment that might be used in Army 
dining facilities. A Btu Rating List is attached to this report (Ap- 
pendix) so that energy consumption of equipment can be readily 
compared. This report also furnishes a simple computation for cal- 
culating the costs of energy for operation. It also shows, in detail, 
how Btu ratings are calculated and their significance. It has been 
learned from calculations made on the Btu Rating List and from 
laboratory testing at NARADCOM that steam (whenever it can be 
used directly for heating) is the least expensive type of energy, gas 
is second, and electricity is the most expensive. The Btu ratings and 
costs of energy for operation that are provided in this report, to- 
gether with other considerations, such as initial and maintenance 
costs, product acceptance, etc., can contribute to a more rational 
selection of equipment and systems. 


34045 (AD-A—105689/4) BLAST source tape and _—_- 
mentation instructions. Software. Lawrie, L.; Baugh, J 

Herron, D. (Army Construction Engineering Research 
Le Champaign, IL (USA)). Aug 1981. mag tape, vp. 


The Building Loads Analysis and System Thermodynamics 
(BLAST) program is a comprehensive set of subprograms for pre- 
dicting energy consumption in buildings. There are three major 
subprograms: (1) the space load prediction subprogram, which 
computes hourly space loads in a building or zone based on user 
input and hourly weather data; (2) the air distribution system simu- 
lation subprogram, which uses the computed space load and user 
inputs describing the building air-handling system to calculate hot 
water or steam, chilled water, and electric energy demands; and (3) 
the central plant simulation program, which simulates boilers, 
chillers, onsite power generating equipment and solar energy sys- 
tems and computes monthly and annual fuel and electrical power 
consumption and plant life cycle cost. The program is written in 
Control Data Corporation (CDC) FORTRAN Extended, Version 
4, and can be used on CDC 6000/7000 series computers with few 
or no modifications. Volume I document provides detailed user 
instructions, and Volume II contains a listing of the basic BLAST 
program library and a BLAST example. 


34046 (AD-A—108457/3) Uncertain quality, energy sav- 
ings, and future production hamper the weatherization pro- 
gram. (Vermont Univ., Burlington (USA). Dept. of Phys- 
ics). 26 Oct 1981. Sip. NTIS, PC A04/MF AO1. 

The Department of Energy's Low-Income Weatherization 
Program could reduce the energy bills of about 12 million low- 
income households and affect the Federal fuel assistance program. 
Although weatherization production has increased recently, the 
outlook for maintaining the higher level beyond 1981 is doubtful 
because: the higher production was sustained by a large carryover 
of unspent funds from prior years; the cost per unit will likely in- 
crease due to more reliance on contract services; and 1982 budget 
proposals will affect production and unit costs. The program has 
also been hampered by poor workmanship, inadequate data on 
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energy savings, and inadequate financial management and program 
monitoring at the Federal, State, and local levels. 


34047 (ANL/ENG—81-03) Emergency building tempera- 
ture restrictions, addendum. Final evaluation report. (Ar- 
mne National Lab., IL (USA)). Jul 1981. Contract W-31- 
09-ENG-38. 505p. NTIS, PC A22/MF AOl. Order 
Number DE82010186. 

An analysis is presented of the effectiveness of the Standby 
Conservation Plan No. 2, the Emergency Building Temperature 
Restrictions (EBTR) program. The final regulations of the program 
restricted space heating to a maximum of 65°F, hot water tempera- 
ture to a maximum of 105°F, and cooling temperature to a mini- 
mum of 78°F. This Addendum presents the latest ANL findings 
with regard to the EBTR program. The analytical methods under- 
lying these findings are described and/or in the Final Evaluation 
Report. In Chapter 1, an estimate of the population of buildings 
covered by EBTR is presented. In Chapter 2, EBTR compliance 
by building type and region is reported. Exemptions are also dis- 
cussed. In Chapter 3, the simulations of building energy use are ex- 
plained, and the relative impact of various building characteristics 
and effectiveness of different control strategies are estimated. Final- 
ly, in Chapter 4, the methodology for scaling the individual build- 
ing energy savings to the national level is described, and estimated 
national energy savings are presented. Additional information pre- 
sented in appendices includes: a description of HVAC systems and 
compliance strategies; computer programs and input files used to 
calculate EBTR energy savings; building inspection report (BIR) 
data summary information; weather correlation study reports; and 
DOE-2 Input Files for the EBTR model buildings and the case 
study building. 


34048 (BMFT-FB-T—81-049) Application of energy- 
saving clean-field technique in operating theaters. Esdorn, H.; 
Nouri, Z. (Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)). Apr 1981. 59p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1l. Order Number 
DE82901257. 

The aim of this research work was to study the applicability 
and hygienic effectiveness of the Clean-Field Technique (CFT) 
under clinical conditions in surgery. After application of the CFT 
in operating theaters of general surgery, bone and traumatic sur- 
gery, and in neurosurgery of nine German hospitals, the hygienic 
advantages of the CFT have been fully confirmed. The mean air 
bacterial level at wound field of 1600 aerobiological samples was 7 
bacterial colonies/m*. The operating teams involved were satisfied 
with the performance of the CFT in practice and the surgeons did 
not feel obstructed. Because of the hygienic and energy-saving ad- 
vantages of the CFT as well as its practicability we recommend its 
installation in operating theaters. A special field of application is in 
old hospitals, in which operating theaters should be renewed. As 
for the installation of the CFT in these operating theaters, there 
will be no additional constructional efforts and no breaks for the 
operating activities. Hence, the full installation can be finished 
smoothly at moderate expenses. 


34049 (CONF-811222—1) Investigation of attic-insula- 
tion effectiveness using actual energy-consumption data. 
Scanlan, T.F.; Bayne, C.K.; Johnson, D.R. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
24p. NTIS, PC A02/MF AO1. Order Number DE82006822. 

From Energy conservation in the 80's conference; Clearwa- 
ter, FL, USA (8 Dec 1981). 

Quantitative estimates of attic insulation effectiveness are 
typically based on a system component analysis approach (i.e., sum- 
mation of R or U values, from tables, for the individual compo- 
nents making up the subject system). This approach neglects degra- 
dation of insulation effectiveness due to the effects of air infiltra- 
tion, convection currents, densification, moisture content, or any 
other factors normally present in the attic insulation working envi- 
ronment. Consequently, valid questions may be raised regarding the 
true effectiveness level of attic insulation which can be resolved 
only through analysis of field data. In this study, investigetors de- 
termined the effectiveness of attic insulation using actual energy 
consumption and weather data for 34 single family residences in the 
Knoxville, Tennessee area. For each residence, linear regression 
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techniques were used to determine the actual winter energy con- 
sumption rates for 2 years before and 3 years after the installation 
of attic insulation. Comparison of the pre and post installation 
energy consumption rates confirmed, in all but a few cases, the ef- 
fectiveness of attic insulation. The agreement between predicted 
and actual consumption rates is also addressed. 


34050 (CONF-8106137—Vol.1, pp 713-727) Hydro heat 
pumps. McGuigan, D. 1981. NTIS, PC A99/MF A011. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The application of a waterwheel-driven heat pump and the 
potential of these hydro heat pumps for conserving energy and 
money at an English country mansion are discussed. (LCL) 


34051 (INIS-mf—6851, pp v) Design of an instrument 
for the measurement of the total thermal emission of building 
materials in room temperature. Syaifudin (Lembaga Ilmu 
Pengetahuan Indonesia, Bandung (Indonesia). Lemba; 
Fisika Nasional). 1980. (In Indonesian). Dep. NTIS (US 
Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

Thermionic emission measuring instrument used in medium 
temperature was designed with Smith and Mc Dermot's data. 


34052 (LBL—12764) Glazing-optimization study for 
energy efficiency in commercial office buildings. Johnson, R.; 
Selkowitz, S.; Winkelmann, F.; Zentner, M. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. 13p. (CONF-820309—4). NTIS, PC A02/MF 
A01. Order Number DE82004564. 

From 3. international symposium on energy conservation in 
the built environment; Dublin, Ireland (30 Mar 1982). 

A principal component of annual energy consumption in a 
building is attributable to energy transfers in the fenestration 
system. Annual energy requirements are not only a function of 
glazing properties, but also of other building design characteristics, 
operating characteristics, site conditions, and climate. The results of 
a study are described in which annual energy consumption with 
and without daylighting utilization in an office building module was 
modeled parametrically for a wide range of glazing properties in 
three different climates. Results are presented which suggest opti- 
mal combinations of glazing properties which frequently result in 
lower energy consumption than opaque insulated walls. 


34053 (LBL—12765) Mobile facility for measuring net- 
energy performance of windows and skylights. Klems, J.H.; 
Selkowitz, S.; Horowitz, S. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1981. Contract W-7405-ENG-48. 14p. (CONF- 
820309—3). NTIS, PC A02/MF AOl. Order Number 
DE82004026. 

From 3. international symposium on energy conservation in 
the built environment; Dublin, Ireland (30 Mar 1982). 

A Mobile Window Thermal Test (MoWiTT) Facility is 
being built at Lawrence Berkeley Laboratory in order to use direct 
measurement to verify predictions of the net energy performance of 
fenestration systems and other complex elements of the builing en- 
velope. It consists of one or more wheeled modules together with 
an instrumentation van. Each module contains two room-sized 
(2.4m x 3.1m x 2.4m) guarded calorimeters, each capable of accu- 
rately measuring the net energy flow through a sample under all 
conditions of solar gain. Expected performance of the facility is cal- 
culated using the program BLAST. It is concluded that using 
BLAST provides a much more accurate measuring capability than 
the passive cell commonly in use. 


34054 (LBL—13508) Simplified method for calculating 
heating and cooling energy in residential buildings. Sondereg- 
ger, R.C.; Garnier, J.Y. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1981. Contract W-7405-ENG-48. 16p. (CONF- 
820309—2). NTIS, PC A02/MF A0Ol. Order Number 
DE82003625. 

From 3. international symposium on energy conservation in 
the built environment; Dublin, Ireland (30 Mar 1982). 
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A microcomputer-based program, Computerized, Instru- 
mented, Residential Audit (CIRA), for determining economically 
optimal mixes of energy-saving measures in existing residential 
buildings was developed which requires extensive calculation of 
heating and cooling energy consumptions. In this paper, a simpli- 
fied method of calculation that satisfies the requirements of speed 
and memory imposed by the type of microcomputer on which 
CIRA runs is presented. The method is based on monthly calcula- 
tions of degree days and degree nights for both heating and cooling 
seasons. The base temperatures used in calculating the degree days 
and degree nights are derived from thermostat settings, solar and 
internal gains, sky radiation losses, and the thermal characteristics 
of the building envelope. Thermostat setbacks are handled by using 
the concept of effective thermal mass of the house. Performance 
variations of HVAC equipment with changes of part load and am- 
bient conditions are taken into account using correlation curves 
based on experimental data. Degree days and nights for different 
base temperatures are evaluated by using a climate-specific empiri- 
cal correlation with monthly average daily and nightly tempera- 
tures. Predictions obtained by this method and by DOE-2.1 are 
compared for the so-called Hastings ranch house for seven different 
climates in the United States. Heating and cooling energy consump- 
tions predicted by CIRA lie generally within +- 10% of DOE-2.1 
predictions. 


34055 (LBL—13520) Predictive air infiltration model: 
field validation and sensitivity analysis, Sherman, M.H.; 
Modera, M.P.; Grimsrud, D.T. (Lawrence Berkeley Lab., 
CA (USA)). Oct 1981. Contract W-7405-ENG-48. 11p. 
(CONF-820309—5). NTIS, PC A02/MF AOl. Order 
Number DE82004842. 

From 3. international symposium on energy conservation in 
the built environment; Dublin, Ireland (30 Mar 1982). 

The report is on a comparative study of residential infiltra- 
tion as predicted by the LBL computer model and as measured in 
the LBL Mobile Infiltration Test Unit (MITU) as well as in select- 
ed test houses, both occupied and unoccupied. Sensitivity analyses 
were also conducted on each parameter contained in the model 
against data obtained from MITU. the predictive model, which 
projects infiltration rates based on selected builing and site param- 
eters and local weather conditions, and the MITU, a portable test 
structure designed to continuously monitor air infiltration, local 
weather, and indoor-outdoor pressure differences, are fully de- 
scribed. From these field validation and sensitivity tests, it was de- 
termined that the most critical parameters for accurate prediction 
of infiltration in residences in terms of accuracy of prediction are 
the leakage area of the building shell and the degree to which the 
structure is shielded from the wind. 


34056 (ORNL/CON—79) Energy use from 1973 to 1980: 
the role of improved energy efficiency. Hirst, E.; Barnes, 

.W.; Cohn, S.M.; Corum, K.R.; Greene, D.L.; Hamblin, 
D.M.; Kulp, G.; Reister, D.B.; Vineyard, T.A. (Oak Ridge 
National Lab., TN (USA)). Dec 1981. Contract W-7405- 
ENG-26. 57p. NTIS, PC A04/MF AOl. Order Number 
DE82010331. 


Between 1973 and 1980 US energy use grew at an average 
annual rate that was only one-tenth the pre-embargo growth rate. 
This sudden and dramatic change in energy growth was caused by 
a combination of rapidly rising fuel prices, slower economic 
growth, occasional shortages of fuels, and government and utility 
conservation programs. This report examines the post-embargo 
period in terms of energy use in each of the major sectors: residen- 
tial and commercial buildings, transportation, and industry. The 
analysis deals with two issues: what changes occurred in energy use 
during this period relative to pre-embargo trends, and why these 
changes occurred. Energy use in 1980 (76 Quads) was substantially 
lower than pre-embargo trends would suggest (by roughly 20 
Quads). About half of this 20 Quad reduction was due to slower 
growth in economic activity. The remainder was due to improve- 
ments in energy efficiency, spurred primarily by rising fuel prices 
and also by government and utility conservation programs. The 
1980 increase in overall energy efficiency (ten Quads) was due pri- 
marily to technical efficiency improvements (60%) and secondarily 
to operational changes (40%). 
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34057 (ORNL/CON—80) Steady-state computer design 
model for air-to-air heat pumps. Fischer, S.K.; Rice, C.K. 
(Oak me National Lab., TN (USA)). Dec 1981. Contract 
W-7405-ENG-26. 198p. NTIS, PC E08/MF AOl. Order 
Number DE82007499. 

Includes 3 sheets of 48x reduction microfiche. 

The ORNL Heat Pump Design Model is a FORTRAN-IV 
computer program to predict the steady-state performance of con- 
ventional, vapor compression, electrically-driven, air-to-air heat 
pumps in both heating and cooling modes. This model is intended 
to serve as an analytical design tool for use by heat pump manufac- 
turers, consulting engineers, research institutions, and universities in 
studies directed toward the improvement of heat pump perform- 
ance. The Heat Pump Design Model allows the user to specify: 
system operating conditions, compressor characteristics, refrigerant 
flow control devices, fin-and-tube heat exchanger parameters, fan 
and indoor duct characteristics, and any of ten refrigerants. The 
model will compute: system capacity and COP (or EER), compres- 
sor and fan motor power consumptions, coil outlet air dry- and 
wet-bulb temperatures, air- and refrigerant-side pressure drops, a 
summary of the refrigerant-side states throughout the cycle, and 
overall compressor efficiencies and heat exchanger effectiveness. 
This report provides thorough documentation of how to use and/or 
modify the model. 


34058 (ORNL/Sub—81/40451/1) Regional analysis of 
ground and above-ground climate. (Oak Ridge National Lab., 
TN (USA); Undercurrent Design Research, New Haven, 
CT (USA)). Dec 1981. Contract W-7405-ENG-26. 199p. 
NTIS, PC E08/MF A01. Order Number DE82007113. 

Includes 3 sheets of 24x reduction microfiche. 

The regional suitability of underground construction as a cli- 
mate control technique is discussed with reference to (1) a bio- 
climatic analysis of long-term weather data for 29 locations in the 
United States to determine appropriate above ground climate con- 
trol techniques, (2) a data base of synthesized ground temperatures 
for the coterminous United States, and (3) monthly dew point 
ground temperature comparisons for identifying the relative likeli- 
hood of condensation from one region to another. It is concluded 
that the suitability of earth tempering as a practice and of specific 
earth-sheltered design stereotypes varies geographically; while the 
subsurface almost always provides a thermal advantage on its own 
terms when compared to above ground climatic data, it can, none- 
theless, compromise the effectiveness of other, regionally more im- 
portant climate control techniques. Also contained in the report are 
reviews of above and below ground climate mapping schemes relat- 
ed to human comfort and architectural design, and detailed descrip- 
tion of a theoretical model of ground temperature, heat flow, and 
heat storage in the ground. Strategies of passive climate control are 
presented in a discussion of the building bioclimatic analysis proce- 
dure which has been applied in a computer analysis of 30 years of 
weather data for each of 29 locations in the United States. 


34059 (PB—81-194664) Energy conservation potential in 
low-rise, high-density housing. Final report September 79-Sep- 
tember 80. DiDonno, R. (Pratt Inst., Brooklyn, NY (USA)). 
Sep 1980. 22ip. NTIS, PC A10/MF AO1. 

This report contains results of a year-long study of energy 
consumption in New York Housing Authority projects and of the 
design analysis for row house type buildings. Computer simulations 
and economic analyses were made of 113 design options, and the 
most cost-effective and energy efficient options were selected. The 
results of this study should prove useful in the design of urban infill 
housing and provide a basis for further investigation of energy-effi- 
cient, low-rise, high-density housing. 


34060 (PB—81-215063) Solid fuel cooking stoves. (Tata 
Energy Research Inst., Bombay (India). Documentation 
Centre). Nov 1980. 122p. NTIS, PC A06/MF AOl. 

This document is a survey of significant world literature on 
solid fuel cooking stoves. It provides a systematic presentation of 
all the known stove designs with suitable illustrations. 
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34061 (PB—81-215089) Solid fuel cooking stoves: Inter- 
national directory. (Tata Energy Research Inst., Bombay 
(India). Documentation Centre). Feb 1981. 40p. NTIS, PC 
A03/MF AO1. 

Optimal design and promotion of the use of fuel efficient 
cooking stoves demand continued interaction and exchange of in- 
formation between researchers, extension workers, policy makers 
and others concerned with stove projects. The directory is aimed at 
listing all the known organisations in this area. 


34062 (PB—81-222283) Infrared and catalytic burner 
technology assessment. Final report, 21 February 1980-20 
February 1981. Kesselring, J.P.; Krill, W.V.; Schreiber, R.J. 
(Acurex Corp., Mountain View, CA (USA). Energy and 
Environmental Div.). Feb 1981. 163p. NTIS, PC A08/MF 
A0l. 

The results of a review of the state of the art in infrared and 
catalytic burner development are presented. Four basic types of IR 
burners are currently is use. Eight commercial and/or residential 
appliances were characterized to assess the applicability of these 
burners. The refractory monolith tile and the fiber matrix burners 
appear most applicable for appliance use. Conceptual designs for 
the eight appliances with IR burners were prepared to evaluate the 
technical feasibility. These appliances are shown to have significant 
fuel efficiency increase and NOx and CO emission reduction bene- 
fits. Four appliances -- the commercial rangetop, deep fat fryer, 
commercial water heater, and warm air furnace -- also appear eco- 
nomically competitive, and recommended approaches for further 
development are presented. Lists of IR burner literature and patents 
are also included. 


34063 (PB—82-117813) Energy building regulations for 
new residential and nonresidential buildings. (California 
Energy Resources Conservation and Development Commis- 
sion, — (USA)). 15 Jul 1981. 73p. NTIS, PC A04/ 
MF AOl. 


In June and July 1981, the California Energy Commission 
amended its building regulations. These amended regulations have 
been submitted to the State Building Standards Commission and to 
the Office of Administrative Law and are expected to become ef- 
fective for buildings for which the building permit is issued on or 
after July 1, 1982. This document represents the proposed regula- 
tions as submitted to the State Building Standards Commission, and 
is divided into four parts. Pages 1-1 through 1-14 are administrative 
regulations applying to all occupancies. Pages 2-1 through 2-47 are 
technical regulations. Pages 4-1 and 4-2 are technical regulations 
applicable for ducts only. Tables of contents are included in each 
part. Pages 6-1 through 6-5 is a table of contents of existing build- 
ing regulations which identifies which sections will be repealed 
when the new regulations take effect. 


34064 (PB—82-119900) Air leakage characteristics and 
weatherization techniques for low-income housing. Final 
report. Grot, R.A.; Clark, R.E. (National Bureau of Stand- 
ards, Washington, ‘DC (USA)). 1981. 17p. National Bureau 
of Standards, Washington, DC. 

Data are presented on the air leakage characteristics of ap- 
proximately 250 dwellings occupied by low-income households in 
14 cities, in all major climatic zones of the United States. Two 
types of measurements were used: a tracer-gas decay technique 
using air sample bags, which was developed at the National Bureau 
of Standards to measure natural air infiltration; and a fan depressur- 
ization test that measures induced air exchange rates. The data pre- 
sented here show that for this group of dwellings natural air infil- 
tration rates are distributed approximately lognormally. The in- 
duced air exchange rates are a measure of the tightness of building 
envelopes. There is little correlation between the natural air infiltra- 
tion rates and the induced air exchange rates in these dwellings, 
unless the buildings are divided into classes of similar buildings. 
The use of fan depressurization asa diagnostic tool to assist weath- 
erization crews in tightening buildings is discussed. Preliminary esti- 
mates are presented of the reduction in induced air exchange rates 


= may be achieved by applying building weatherization tech- 
ues. 


ERA VOL. 7, NO. 13 / 4146 


34065 (PB—82-121021) Achieving energy a > 
existing buildings: legislative issue memorandum, Staff report 
(final). (System Sciences, Inc., Bethesda, MD (USA)). Jul 
1980. 70p. NTIS, PC A04/MF AOl. 

This report assesses the potential for energy savings from 
retrofit of residential buildings in California and compares the cost 
of retrofit measures to the cost of incremental supply sources of 
electricity and natural gas. It examines existing programs aimed at 
residential retrofit including the Residential Conservation Service, 
tax incentives, utility financing and local ordinances requiring retro- 
fit of existing buildings, and discusses pending legislation requiring 
mandatory retrofit on a statewide basis. Appendices provide de- 
tailed information on energy and cost savings estimates, California 
energy use, and impacts of utility financing programs with zero-in- 
terest and deferral of principal payment until time of sale of proper- 
ty. 

(PB—82-127242) Uncertain quality, energy sav- 
eg and future production hamper the weatherization pro 
gram. Report to the congress. (General Accoun ice, 
Washington, DC (USA). Energy and Minerals Div.). 26 Oct 
1981. 52p. NTIS, PC A04/MF AO1. 

This report discusses the need to improve the administration 
and effectiveness of the Department of Energy's low-income 
weatherization assistance program. 


34067 (PB—82-130220) Indoor climate ventilation, instal- 
lations, and energy conservation. (Instituut voor Milieuhy- 
giene en Gezondheidstechniek TNO, Delft (Netherlands). 
Oct 1978. 114p. NTIS, PC A06/MF AOl. 

Natural ventilation of dwellings; a scale model study of the 
indoor climate in a work hall; window design; energy saving by 
heat reflective finishes; energy saving in indoor swimming pools; 
and optimal duct system layout are subjects discussed. 


34068 (PB—82-130741) Frosting and defrosting behavior 
of outdoor coils of air-source heat pumps. Final = 
Bouma, J.W.J. (Hoofdgroep cg Technologie 
TNO, Apeldoorn (Netherlands)). Nov 1980. 109p. 

PC A06 A0l. 

This investigation deals with the behavior of outdoor coils of 
air-source heat pumps during frosting and defrosting. The aim of 
the investigation was to get an insight in the factors influencing coil 
behavior and to give recommendations regarding design and oper- 
ation of the coils. 


34069 (PB—82-130758) Frosting and behavior 
of outdoor coils of air-source heat pumps. Final report, fig- 
ures. Bouma, J.W.J. (Hoofdgroep Maatsc’ happelijke Techno- 
pet TNO, Apeldoorn (Netherlands)). Nov 1980. 46p. 
IS, PC A03/MF AOI. 
The paper deals with behavior of outdoor coils of air-source 
heat pumps during frosting and defrosting. 


34070 (PB—82-139361) NBS/ESDS - a computer model 
for the simulation of hot water systems. Wan, C.A. (National 
Bureau of Standards, Washington, DC (USA). Center for 
— Technology). Sep 1981. 65p. NTIS, PC A04/MF 


A computer model, entitled NBS/ESDS, has been devel- 
oped using a finite difference method to simulate the generation, 
storage and distribution of a hot water system commonly found in 
many residences, commercial facilities or industrial facilities. The 
conduction heat equation which governs the heat transfer in the 
water heater during all modes of operation, and the heat transfer in 
the distribution pipe network during its cooldown periods, is 
solved. A solution is also obtained for the pipe flow equation which 
governs the heat transfer in the distribution pipe network during 
the draw periods. Thermal stratification of water is modeled. A 
plug flow model is used to simulate the draw of heated water from 
the water heater. A parametric study is also conducted on a given 
hot water system for a given draw schedule during a 24-hour 
period. The effects studied include insulating the hot water heater, 
insulating the distribution pipe, and incorporating a heat trap. Ef- 
fects of concentrating the distributed draws to two short periods of 
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time of the day on the hot water delivery and the heat loss with the 
same energy consumption are also studied. 


34071 (PB—82-145392) Energy accounting procedures 
— for local governments and school districts. (P/S 
Services, Inc., Roseville, MN (USA)). Jan 1981. 
157 S, PC (A07/MF A0l. 
is an energy workbook with forms designed to help 
schools and communities in analyzing their energy use, costs, and 
setting up an accounting system. It also provides help for ranking 
energy conservation measures. Many sections are made to be pulled 
and given to the departments or persons covering each area. The 
manual covers energy use in buildings, processes such as water 
pumping and wastewater treatment, street lighting, and motored 
vehicles. The manual has separate chapters for each of these with 
record keeping forms provided, basic energy conservation informa- 
tion, explanations on how to use the energy information in energy 
budgeting and energy decisions, and descriptions of common ways 
to analyze energy information, such as Btu/square foot/year. 


34072 (PB—82-153495) Domestic gas water heater 
market assessment. Final report November 1980-May 198, 
Torrey, J.M.; Peterka, D.L.; Erickson, R.C. (Science Appli- 
cations, Inc., La Jolla, CA (USA)). Nov 1981. 166p. S, 
PC A08/MF AO1. 

The market impact of energy efficiency improvement design 
concepts for residential gas water heaters was evaluated in this 
study. Several advanced water heater concepts were examined; the 
forced-draft and power-burner concepts had the most attractive 
combination of efficiency and low incremental first cost. The fol- 
lowing items relating to the efficiency improvements were exam- 
ined: possible annual natural gas savings; economic factors of pay- 
back period and change in life cycle cost; durability and servicea- 
bility; utility and consumer appeal; legal and marketplace barriers; 
past or current related work. 


34073 (PB—82-856998) Heat exchangers for space heat- 
ing. January, 1976-December, 1981 (citations from the 
Energy Data Base). Report for Jan 76-Dec 81. (National 
Technical Information Service, Springfield, VA (USA)). 
Dec 1981. 160p. NTIS PC NO1/MF NOI. 

Citations in this bibliography cover various heat exchange 
methods and types of apparatus found in heating systems for the 
space heating of buildings. Topcis include design, development, 
testing, demonstration, and performance of the heat exchangers and 
heating systems containing them. Some attention is given to instal- 
lation techniques. (This updated bibliography contains 163 citations, 
35 of which are new entries to the previous edition.) 


34074 (SERI/TP—254-1377) Educational approaches: 
energy-conscious design for large buildings. Carlisle, N.; 
Franta, G. (Solar Energy Research Inst., Golden, CO 


(USA)). Aug 1981. Contract AC02-77CHO00178. 6p. 
(CONF-810865—11). NTIS, PC A02/MF AOl. Order 
Number DE82010993. 

From Solar world forum; Brighton, UK (23 Aug 1981). 

To date, much emphasis has been placed on developing edu- 
cational programs and written information about applying energy 
conservation and renewable energy to small buildings. Less empha- 
sis has been placed on energy-conscious design and the use of re- 
newable energy resources in large buildings (defined here as build- 
ings where energy usage is determined by internal loads). General- 
ly, the energy problem in a small building is substantially different 
from that in a large building; consequently, the approaches to using 
renewable resources differ. For this reason, educational materials, 
seminars, and workshops developed to teach architects and engi- 
neers basic design principles to integrate renewable energy into 
large buildings must differ from those developed for small building 
designers. This paper identifies some of the differences in approach 
between solar design for large versus small buildings, discusses the 
Solar Energy Research Institute (SERI) Commercial Buildings 
Group's experience with educating commercial building design pro- 
fessionals, and describes the American Institute of Architects’ 
(AIA) national effort to educate architects about energy-conscious 
design. 
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34075 (PB—82-123183) Analysis of the factors which de- 

termine the COP of a heat pump and a feasibility study on 

bp ire means of same, Le report. Fordsmand, 
ers-Lura, A. (Commission of the European Commu- 

nts ros [nd]. 142p. (EUR—7048-EN). NTIS 


gph Pea water 
and the ground. The various possibilities of heat extraction and de- 
livery for a water/water heat pump are reviewed and their techni- 
cal and economic merits for a domestic installation are evaluated. 
Details are presented on heat transfer conditions from the ground 
and systems utilizing them are discussed as well as those which 
combine ground heat pumps with solar collectors. Two simplified 
models have been devised for the calculation of heat output from 
horizontal and vertical ground pipes. The Skive house, a typical 
Danish one-family dwelling designed to have as low an energy con- 
sumption as possible is described, its heating installation being based 
on solar panels, two heat pumps using waste water and exhaust air 
respectively as sources, and supplementary electric heating for ex- 
treme conditions. Results of the first 18 months of testing are pre- 
sented. 


34076 (PB—82-123217) Heating of domestic buildings by 
an earth heat pump using solar energy stored in the surface 
layers of the soil as heat source. Final report. Geeraert, B.; 
Leyssen, J.; Steffens, J.C. (Commission of the European 
Communities, Luxembourg). [nd]. Mo (In French). 
(EUR—6968-FR). NTIS BOM EO 

The objective was to save energy in _ heating by 
using an earth heat exchanger with horizontal pipes buried near the 
surface of the soil and containing a water-glycol solution for ex- 
ploiting the earth as a heat source. A study was made of methods 
for calculating the performance of the earth heat exchanger (under 
normal and/or frost conditions), of means for enhancing its per- 
formance, of ways of minimizing the surface area required and of 
the supplementary use of air cooled unprotected solar collectors on 
the roof at the beginning and end of the heating season to re-acti- 
vate the heat exchanger. 


34077 (PB—82-123282) Heat oy for individual rooms. 
pin report. Seymour-Walker, K.J. (Commission of the Eu- 

ropean Communities, Luxembourg). nd]. 4lp. (EUR—7007- 
EN). NTIS PC E03/MF E03. 

A provisional specification for an air-to-air heat pump for 
heating a single room (output 2.25 kW) was produced, and a ma- 
chine built to this specification was tested in a controlled environ- 
ment. 
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REFER ALSO TO CITATION(S) 33981, 34131, 34133, 34141, 34143, 34144, 
34145, 34146, 34147, 34148, 34149, 34150, 34151, 34152, 34153, 34154, 34159, 
34160, 34161, 34162, 34163, 34164, 34165, 34166, 34167, 34168, 34169, 34170, 
34171, 34172, 34173, 34174, 34175, 34176, 34186, 34187, 34189 


34078 (AD-A—105621/7) The use of flight management 
computers in air carrier operations in the 1980s. Interim 
report. Gershkoff, I. (Arinc Research oy ly gee MD 
(USA)). Aug 1981. 113p. NTIS, PC A06, AOl 

The use of on-board flight management computers (FMCs) 
in air carrier operations has the potential for significant fuel sav- 
ings. This report assesses the general capabilities of the FMCs cur- 
rently available. From this information, economic benefits and rates 
at which aircraft would be equipped were developed. Minimum- 
cost flight profiles were analyzed for various common conditions to 
determine the problems associated with incorporating the capabili- 
ties of FMCs into a heavy traffic Air Traffic Control environment. 


34079 (ANL/EES-TM—163) Transportation-related 
energy problems in India. Bernard, M.J. III. (Argonne Na- 
tional Lab., IL (USA)). Sep 1981. Contract W-31-109-ENG- 
38. 44p. NTIS, PC A03/MF AOl. Order Number 
DE82006989. 

This report describes the growth of the Indian transportation 
sector since 1947; the sector’s current demand, supply, and energy 
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consumption characteristics; and the relationship of transportation 
to the development of the country. The transportation sector's 
future is analyzed in terms of India's policies and plans, to provide 
a basis for defining the research efforts needed to help the sector 
support India’s development. Section 2 presents a qualitative over- 
view of transportation in India. Sections 3 and 4 present data on 
historical trends in, and the current status of, Indian transportation. 
Governmental policy toward transportation is examined in Sec. 5. 
Conclusions regarding the assessments and planning needed to use 
the transportation system as a tool in India’s development are con- 
tained in Sec. 6. 


34080 (NASA-CR—164661) Obstacle detectors for auto- 
mated transit vehicles: a technoeconomic and market analysis. 
Lockerby, C.E. (SRI International, Menlo Park, CA 
(USA)). Dec 1979. 5ip. NTIS, PC A04/MF A0O1. 

A search was conducted to identify the technical and eco- 
nomic characteristics of both NASA and nonNASA obstacle detec- 
tors. The findings, along with market information were compiled 
and analyzed for consideration by DOT and NASA in decisions 
about any future automated transit vehicle obstacle detector re- 
search, development, or applications project. Currently available 
obstacle detectors and systems under development are identified by 
type (sonic, capacitance, infrared/optical, guided radar, and probe 
contact) and compared with the three NASA devices selected as 
possible improvements or solutions to the problems in existing ob- 
stacle detection systems. Cost analyses and market forecasts individ- 
ually for the AGT and AMTV markets are included. 


34081  (NP—2902048, p 


13-18) Making of a policy. 
Beagley, T.L. Apr 1980. 


e Watt Committee on Energy 


a 75 Knightsbridge, London SW1X7RB, England £ 
50. 


In Towards an energy policy for transport. Report No. 7. 

Energy consumption and future energy demand in the trans- 
port sector in the United Kingdom are briefly discussed. Specific 
information on energy consumption of private vehicles, public 
transport, fuel efficiency, rationing, alternative fuels, and short-term 
and long-term energy conservation is presented. Measures that 
could assist energy conservation are given. (MCW) 


34082 (NP—2902048, pp 29-40) Prospect for energy con- 
servation in the railways. Taylor, K. Apr 1980. The Watt 
Committee on Energy Ltd., 75 Knightsbridge, London 
SW1X7RB, England £ 20.50. 

In Towards an energy policy for transport. Report No. 7. 

It is demonstrated that railways are already efficient users of 
energy both in freight and passenger traffic. It is noted that further 
reductions in demands for fuel oil for the railways, particularly if 
electrification is implemented, are possible. Data are presented 
graphically on the drop in the overall specific energy consumption 
on British Rail during the period when steam traction was replaced 
by diesel traction and the efficiency of rail transport compared with 
road and air. Additional graphs are presented on freight energy 
consumption; effects of weight reduction and body smoothing on 
energy consumption; the significance of train weight, rolling resist- 
ance, and aerodynamic shape on energy consumption; the variation 
of energy consumption with installed power and coasting and jour- 
ney time with coasting; and the benefits of chopper control. 
(MCW) 


34083 (NP—2902048, pp 41-44) Energy saving in ships 
by optimum utilisation and long-term reduction in the use of 
fossil fuels. Ranken, M.B.F. Apr 1980. The Watt Committee 
on Energy Ltd., 75 Knightsbridge, London SW1X7RB, 
England £ 20.50. 

In Towards an energy policy for transport. Report No. 7. 

Factors affecting the efficiency of maritime transport are dis- 
cussed. Emphasis is placed on handling of the cargo at each end of 
the route. The dependence of short-term, medium-term, and long- 
term energy savings on technological changes is discussed. The im- 
provements made to inland waterways to more efficiently transport 
cargo are noted. Lessons to be learned from Venice's waterways 
are briefly mentioned. (MCW) 
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34084 (NP—2902048, pp 45-61) Air transport energy re- 
quirements to 2025. Robinson, P. Bree The Watt Com- 
mittee on Energy Ltd, 75 ightsbridge, London 
SW1X7RB, England £ 20.50. 

In Towards an ener; licy for transport. Report No. 7. 

Factors which aict tee poten of yey of air trans- 
portation up to the year 2025 are discussed. The growth and 
market situation is dealt with in order to develop the world air 
transport scene. The aviation fuel price and availability situation are 
accentuated with particular reference to alternative fuels including 
liquid hydrogen. Special considerations are given to the operations, 
including passenger handling. The impacts of air transport noise, 
emissions, and land usage are discussed. Technology developments 
over the next half century discussed include: aerodynamics, struc- 
ture and materials, systems, active controls, and power plant. Data 
are compiled and analyzed to predict the worldwide fuel require- 
ment for the air transport industry up to the year 2025. (MCW) 


34085 (NP—2902048, pp 69-77) rt and the con- 
sumer. Rickaby, P.A.; Baillie, E.H.; P , W.B. Apr 1980. 
The Watt Committee on ae Ltd., 7t Knightsbridge, 
London, SW1X7RB, England £ 20.50. 

In Towards an _— policy for transport. Report No. 7. 

The paper deals with passenger transport and concentrates 
on journeys on which the consumer is dependents - by train, bus, 
car, or bicycle. Four strategies are discussed for fuel conservation 
from the viewpoint of the consumer. The first is to make the exist- 
ing transport system and its technology more efficient. The second 
strategy is to make more use of the relatively fuel-efficient modes 
of the existing transport systems - trains, buses, bicycles, and walk- 
ing. Use of telecommunications such as use of the telephone, televi- 
sion, remote banking, etc. comprises a third strategy. The fourth 
strategy is to reorganize the settlement patterns for a more efficient 
transport system. Business-as-usual, technical-fix, and low-growth 
scenarios are used to illustrate the range of possibilities, their impli- 
cations for transport, and the implications for the lifestyle of the 
consumers of transport. An examination of the pattern of travel and 
the pattern of dependence on transport helps to identify the prob- 
lem areas which require the attention of policy makers. (MCW) 


34086 (NP—2902048, pp 79-82) Towards an energy 
policy: a resume. Cheeseman, I.C. Apr 1980. The Watt 
Committee on Energy Ltd., 7t Knightsbridge, London, 
SW1X7RB, England : 20.50. 

In Towards an energy policy for transport. Report No. 7. 

Issues raised which can be regarded as cornerstones for an 
energy policy for the transport industry are summarized. Basic 
points discussed are: in order to enhance energy conservation, suit- 
able energy efficient vehicles have to be developed in the next 
decade; an economic policy to encourage owners to change to 
these new vehicles must be planned and introduced gradually; in- 
frastructure must be examined in energy economy terms and a 
value set on the benefit of saving fuel; and the future energy fuel 
for transport has to be decided immediately in order to structure 
the program up to 2000 A.D. Alternative longer term energy re- 
sources indicated are: synthetic liquid hydrocarbons; hydrogen; 
direct combustion of coal (attractive for ships); electricity generat- 
ed from a feedstock which is not oil; and direct use of nuclear 
energy (use in ships and possibly aircraft). Immediate transport 
needs include conservation and efficient operation of the vehicles. 
Suggestions by which cost could improve energy economy are 


given. (MCW) 


34087 (PB—81-184590) Fuel consumption measurements 
1979-1980 model year vehicles. Technical report September 
79-February 80. Sursi, P.L.; Bayer, A.R.; Esser, R. (National 
Highway Traffic Safety Administration, East Liberty, OH 
(USA). Vehicle Research and Test Center). Feb 1980. 66p. 
NTIS, PC A04/MF AO1. 

Tests were performed to measure the differences in fuel con- 
sumption of a cross section of passenger vehicles and light trucks 
when traveling 55, 60 and 70 mph. A secondary objective was to 
determine the effect on fuel consumption of using the vehicles’ air 
conditioners. Results showed that an average of eight percent more 
fuel was required when traveling 60 mph versus 55 mph, and an 
average of 22.5 percent more fuel was required at 70 mph versus 55 
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mph. Using the air conditioner required an additional 4.5 percent of 
fuel, at 55 mph, when compared to a windows closed/air condition- 
er off configuration. 


34088 (PB—81-210130) Published results of the program 
of university research. Transportation research results, Whit- 
field, H.L.; Capelle, R.A. (Department of Transportation, 
— DC (USA)). 1980. 61p. NTIS, PC A04/MF 
AOl. 

This bibliography contains approximately 400 citations of 
published reports from transportation related research. Topics cov- 
ered include automotive technology, energy efficiency and manage- 
ment, transport of hazardous materials, land use/economic impacts 
of transportation, and rail/guideway development. 





34089 (PB—81-215899) EPA evaluation of the Gastell 
device under section 511 of the Motor Vehicle Information 
and Cost Savings Act. Technical report. Barth, E.A. (Envi- 
ronmental Protection Agency, Ann Arbor, MI (USA)). Feb 
1981. 123p. NTIS, PC A06/MF AO1. 

This document announces the conclusions of the EPA evalu- 
ation of the ‘Gastell’ device under provisions of section 511 of the 
Motor Vehicle Information and Cost Savings Act. On November 
11, 1979, the EPA received a request from Automotive Devices, 
Inc. for evaluation of a fuel saving device termed ‘Gastell’. This 
device is designed to provide the vehicle operator visual and audi- 
ble indications of inefficient engine operating conditions so that the 
fuel-conscious drivers can modify their driving habits to obtain im- 
proved efficiency. An evaluation has been made and the results are 
described in this report. 


34090 (PB—81-219032) EPA evaluation of the Gas 
Meiser I under section 511 of the Motor Vehicle Information 
and Cost Savings Act. Technical report. Barth, E.A. (Envi- 
ronmental Protection Agency, Ann Arbor, MI (USA)). 
May 1981. 21p. NTIS, PC A02/MF AOl1. 

This document announces the conclusions of the EPA evalu- 
ation of the ‘Gas Meiser I’ device under provisions of section 511 
of the Motor Vehicle Information and Cost Savings Act. On De- 
cember 17, 1980, the EPA received a request from Gas Meiser I. 
This device is claimed to '. . .increase fuel economy by pre-heating 
the fuel.’ The device consists principally of a gasoline hose 
wrapped around the vehicles’s upper radiator hose. 


34091 (PB—81-220014) Ridesharing: a practical transpor- 
tation alternative. Report for 1 September 1980-1 May 1981. 
Derrick, P.; Stathakis, K.; Komansky, F. (New York State 
Legislature, —" (USA)). May 1981. 60p. NTIS, PC 
A04/MF AO1 

The report discusses ridesharing as an energy efficient mode 
of transportation. Broadly defined, ridesharing means two or more 
individuals traveling by a common mode of transportation. This 
report focuses on vanpooling, a form of ridesharing which enables 
7 to 14 passengers to share rides to and from their work sites. The 
first section of the report highlights the various types of vanpools 
in operation across the country. Three types of vanpool programs 
exist: employer-based vanpools, third-party vanpools, and employee 
owned and operated vanpools. That section is then followed by a 
summary of Federal involvement in ridesharing. After that, the ac- 
tions that various states have taken to encourage ridesharing are 
discussed. The last section of the report summarizes ridesharing ef- 
forts in New York, concluding with a number of recommendations 
aimed at rapidly increasing the number of vanpools in the state. 


34092 (PB—81-220840) EPA evaluation of the Autosaver 
under section 511 of the Motor Vehicle Information and Cost 
Savings Act. Technical report. Barth, E.A. (Environmental 
Protection Agency, _ — MI (USA)). May 1981. 26p. 
NTIS, PC A03/MF A0O1 

The document announces the conclusions of the EPA evalu- 
ation of the ‘Autosaver’ device under provisions of section 511 of 
the Motor Vehicle Information and Cost Savings Act. On April 16, 
1980 the EPA received a request from Mr. Y. Mori for evaluation 
of a fuel saving device termed ‘Autosaver’. This device is designed 
for use on conventional, contact point, ignition systems. This device 
is claimed to save fuel and reduce pollution by instantaneously pro- 
viding the high voltage to the spark plugs in an ideal manner. 
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34093 (PB—82-123837) EPA evaluation of the Basko 
MW Enginecoat. Technical report. Barth, E.A. (Environ- 
mental Protection Agency, Ann Arbor, MI (USA)). Mar 
1980. 20p. NTIS, PC A02/MF AO1. 

This document announces the conclusions of the EPA evalu- 
ation of the ‘Basko MW Enginecoat’ device under provisions of 
Section 511 of the Motor Vehicle Information and Cost Savings 
Act. "Basko MW Enginecoat’ is two paint-like products, one de- 
signed to insulate engine components, the second designed to cool 
other engine components. Application of these two coatings to the 
engine is claimed to improve fuel economy and performance while 
reducing emissions. Analysis of the information submitted by the 
Applicant did not prove that the use of ‘Basko MW Enginecoat’ 
would enable a vehicle operator to improve a vehicle's fuel econo- 
my or emissions. 


34094 (PB—82-124215) EPA evaluation of the fuel con- 
servation device. Technical report. Penninga, T.J. (Environ- 
mental Protection Agency, Ann Arbor, MI (USA)). Feb 
1980. 29p. NTIS, PC A03/MF AO1. 

On June 21, 1979 the EPA received a request from FCD 
Electronics, Inc. for evaluation of a fuel saving device termed the 
‘Fuel Conservation Device.’ This document announces the conclu- 
sions of the EPA's evaluation under the provisions of Section 511 
of the Motor Vehicle Information and Cost Savings Act. 


34095 (PB—82-127978) A study of driving and storage 
patterns of nonprimary private vehicles in the South Coast 
Air Basin. Final report. Horie, Y.; Cassmassi, J. (Pacific En- 
vironmental Services, Inc., Santa Monica, CA (USA)). Aug 
1981. 119p. NTIS, PC A06/MF AOl. 

This report presents the results of a survey to determine the 
usage patterns of nonprimary private vehicles: vehicles which are 
used primarily for trips shorter than 7.5 miles each way or driven 3 
days per week or less. Such operating conditions could render the 
evaporative emission control system ineffective by overloading the 
charcoal canister due to multiple hot soak and/or multiple diurnal 
cycles with insufficient purging. A telephone questionnaire survey 
was conducted using 800 randomly selected households in the 
South Coast Air Basin (SCAB). Results of the survey indicates that 
nonprimary vehicles constituted 52.6 percent of all vehicles or 2.95 
million vehicles over the SCAB region. An analysis of the data re- 
vealed four distinct driving patterns. 


34096 (PB—82-130204) Index of the relative importance 
of fuel efficiency (IFE) in the motor vehicle market. Final 
report Sep 79-Jan 81. Hallaq, J.H.; Schaeffer, K.H.; Westen- 
berg, D. (Department of Transportation, Cambridge, MA 
(USA). Transportation Systems Center). Oct 1981. 4p. 
NTIS, PC A03/MF AO1. 

The need for the National Highway Traffic Safety Adminis- 
tration to understand the importance of vehicle fuel economy in the 
marketplace has created the requirement for a quantitative measure 
of consumer attitudes toward fuel efficiency. This paper surveys 
the currently available measures of consumer attitudes toward fuel 
efficiency, concludes that they do not adequately meet NHTSA’s 
needs, and develops the Index of the Relative Importance of Fuel 
Efficiency (IFE) to fill this void. 


34097 (PB—82-145293) Energy saving through redis- 
tribution of the transport of goods. Ormhaug, T.; Svegarden, 
T. (Transportoekonomisk Inst. (Transport Economy Inst.), 
Oslo (Norway)). Dec 1980. 145p. NTIS, PC ‘A07/MF AOl. 

The possibility for reduction of energy consumption is con- 
sidered. A redistribution from lorries to railway of a quantity repre- 
senting approximately 25% of todays tonkilometers on road, might 
give a yearly reduction of energy consumption equivalent to 48 
mill liters diesel oil. The quantity represents about 5% of the fuel 
consumption in the entire transport field. The 25% represents an 
expected increase in the interregional transport of goods by lorries 
and railway towards the turn of this century. 
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34098 (PB—82-148669) Transportation energy activities 
of the U.S. Department of Transportation, 2nd edition: a tech- 
nical assistance directory of pi rojects, and contacts, 
(Department of Transportation, W: Begg coe DC (USA). 
Office of the Secretary). Feb 1981. 177p. e NTIS, PC A09/ 
MF AOl. 

This expanded directory is an updated summary of DOT 
sponsored energy related research, technical assistance, planning ac- 
tivities and information sources. Included are points of contact 
throughout the department of the regions for direct assistance, as 
well as an in-depth bibliography on energy issues of contingency 
planning, conservation, ridesharing, rail, bicycle, and other topics. 


(PB—82-152000) Truck design optimization pro- 
ject. Phase II: Type I truck test results report. Technical 
report Apr-Sep 80. Gibson, D.W. (Wyle Labs., Colorado 
Springs, CO (USA). Scientific Services and Systems 
Group). Dec 1981. 267p. NTIS, PC A12/MF A0Ol. 

The purpose of the Type I truck test program was to obtain 
performance data on Type I or conventional three-piece freight car 
trucks to characterize their operational behavior. One carset of 100- 
ton ASF Ride Control trucks was used with the 100-ton open 
hopper test car in all the series of tests. This report documents the 
Type I truck field test program. It describes: (1) the development 
of the measurement systems, (2) tests conducted, (3) data acquired, 
(4) samples of the type of information which can be extracted from 
the data, and (5) test plans and test procedures used. Data was col- 
lected in the performance regimes of curving negotiation, lateral 
stability, trackability, and ride quality. Tests were also conducted to 
obtain rolling resistance as part of the fuel consumption study. 


34100 (PB—82-152018) Truck design optimization pro- 
ject. Phase II: Type II Truck test results report. Technical 
report Apr-Dec 80. Peacock, R.A.; Gibson, D.W. (Wyle 
Labs., Colorado Springs, CO (USA). Scientific Services and 
Systems Group). Bec i 1981. 313p. NTIS, PC A14/MF A011. 

The purpose of the Type II Truck Test Program was to 
obtain performance data on several Type II (or premium) freight 
car trucks in order to characterize their operational behavior. Data 
were acquired in the performance regimes of curve negotiation, lat- 
eral stability, trackability, and ride quality. Tests were also conduct- 
ed to obtain rolling resistance data as part of the fuel consumption 
study. Data on the Longitudinal coupler forces were used to com- 
pare the relative ability of various trucks to reduce rolling resist- 
ance and flanging forces, thus improving fuel consumption. The test 
program was designed to provide direct comparison measurements, 
wherever possible, with the Type I Truck tested earlier in TDOP 
Phase II. Seven Type II trucks were tested over the same test 
zones used during Type I testing. This report documents the 
changes to the instrumentation and equipment developed for Type 
I testing which were made for testing Type II trucks. Descriptions 
of the testing of each truck are presented, as are the procedures for 
data acquisition and reduction. Additionally, the report contains 
five appendices: Wheelset Calibration Data, Bearing Adapter Cali- 
bration Data, Type II Truck Test Plan and Procedure, Data Re- 
duction Equations, and Transducer Location Measurement Data. 
The performance data gathered during testing will be used to for- 
mulate performance specifications for Type II trucks. 


34101 (PB—82-155573) Effect of price developments on 
energy consumption in the transport of goods. Soether, J. 
(Transportoekonomisk Inst. (Transport Economy Inst.), 
Oslo (Norway)). Mar 1980. 42p. NTIS, PC A03/MF AOl. 

The report indicates the possibilities of energy saving in 
goods transportations by means of taxes on energy. A doubling of 
fuel prices through higher taxes gives a 5% reduction in total 
energy used for goods transportation. Of this only 0, 15% are due 
to transfers between different modes of transportation. Transfer 
benefits increase very slightly if taxes are levied only on energy 
used for road transportation. 


34102 (PB—82-156118) Dimension of road communica- 
tions and “age consumption: an analysis of susceptibility. 
Gulbrandsen, (Transportoekonomisk Inst. (Transport 


Sony * Inst. Me Oslo (Norway)). Dec 1979. 69p. NTIS, PC 
A04/MF AO1. 
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This report represents the results of a sensitivity study for 
the most important assumptions in a longterm general, system dy- 
namics model for the study of energy problems in transportation. 
The model is constructed for analyses of means of saving energy in 
passenger car traffic when this is related to telecommunication, 
walk- and bicycle-systems and the rest of the community. 


34103 (PB—82-156134) Oil dependency of traffic = 


po: . (Transpo: 

=~ Inst. ’s Oslo (Norway)). Nov 1980. 65p. NTIS, PC A04/ 

a paper describes analyses of policies in communication 
and transport. The long term effects of actions are studied. Meas- 
ures are taken in the passenger- and telecommunication-sector. It is 
especially the effect on energy consumption and the vulnerability of 
the communication system under oil crises that are calculated. The 
analysis is based on a system dynamics model. 


34104 (PB—82-801572) Railroad management planning. 
1974-October, 1981 (citations from the NTIS data base). 
Report = 1974-Oct 81. (National Technical Information 
Service, Springfield, VA (USA)). Nov 1981. 288p. NTIS 
PC NO1/MF NO1. 

Studies are presented of railroad planning concerning operat- 
ing costs, yard operations, intermodal systems, railway abandon- 
ment and consolidation, efficiency in operations and services, 
freight car utilization systems, forecasting future railroad freight 
and passenger market and the potential of energy conservation in 
railroad transportation. (This updated bibliography contains 281 ci- 
tations, 79 of which are new entries to the previous edition.) 


34105 (PB—82-801705) Motorcycle safety, environmental 
effects, and performance studies. 1964-October, 1981 (cita- 
tions from the NTIS Data Base). Report for 1964-Oct 81. 
(National Technical Information Service, Springfield, VA 
(USA)). Nov 1981. 240p. NTIS PC NO1/MF NOI. 

The reports cited in this bibliography primarily are con- 
cerned with motorcycle safety and pollution. These studies cover 
safety equipment and education, visual and visibility factors, noise, 
fuel consumption, engine performance, air pollution, vehicle design, 
tire and brake characteristics, and illuminating systems. Testing pro- 
grams are described for both machines and operators, underlining 
impact and anthropomorphic crash data. Training programs are 
noted for drivers. Particular attention is given to accident preven- 
tion, safety helmets, and protective clothing. (This updated bibliog- 
raphy contains 233 citations, 61 of which are new entries to the 
previous edition.) 
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REFER ALSO TO CITATION(S) 33123, 33243, 33456, 33613, 33780, 34057, 
34139, 34705, 34738 


34106 (AD-A—108335/1) Review of ‘vapormid’ —_— 
vapor device. Final report. Utterback, P.M. (NUS 
— MD (USA)). Sep 1981. 70p. NTIS, PC AWM 

A literature search and review of existing test data was per- 
formed with the objective of evaluating the performance of a 
device sold under the trade name 'Vapormid’. The manufacturer of 
the device claims that when properly installed on the combustion 
air system of a gas or oil burner it can result in energy savings of 
up to 30%, as well as reduced sooting of heat transfer surfaces and 
reduced emissions. A review of eight test programs performed by 
independent organizations over the period of 1975 to 1980 yielded 
insufficient evidence to support these claims. Where an improve- 
ment in efficiency was noted, the reports tended to indicate that it 
was derived from fine tuning and adjustments performed on the 
burner system and not from the addition of the Vapormid. 
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34107 (ANL-CT—80-3(Add.2)) DOE/ANL/HTRI heat- 
exchanger tube-vibration data bank (addendum 2). Halle, H.; 
Chenoweth, J.M.; Magee ogy M.W. (Argonne National 
Lab., IL (USA)). Nov 1981. Contract W-31-109-ENG-38. 
50p. NTIS, PC A03/MF A0O1. Order Number DE82010490. 

This second addendum to the DOE/ANL/HTRI Heat Ex- 
changer Tube Vibration Data Bank presents 10 new case histories 
of field experiences. The data bank was established in 1980 to accu- 
mulate comprehensive case histories on heat exchangers that have 
experienced tube-vibration problems and on units that have been 
trouble-free, and to render this information available for evaluation, 
improvement, and development of vibration-prediction methods 
and design guidelines. 


34108 (DOE/CS/40264—T2) Hyperfiltration and energy 
in the food industry. Final report, Phase I, (Carre, Inc., 
Seneca, SC (USA); National Food Processors Association, 
Berkeley, CA (USA)). Oct 1981. Contract ACO03- 
79CS40264. 65p. NTIS, PC A04/MF AOl. Order Number 
DE82004419. 

This report describes the initial research and development 
phase of a program to evaluate the use of high temperature hyper- 
filtration to reduce energy usage in the food industry. Studies were 
conducted at two food processing plants in California. The pro- 
gram utilized a mobile laboratory. Results of screening tests (ap- 
proximately 4 hours duration) were used to select one process 
stream for intensive testing (approximately 2 weeks duration) at 
each plant. Screening test results indicate a flux of 0.6 to 0.8 m/d 
(15 to 20 GFD) for the concentration of hot break tomato juice 
from 5% NTSS (Natural Tomato Soluble Solids). The potential 
annual energy saving for the preconcentration of tomato juice by 
hyperfiltration is estimated to be equivalent to about 23 million 
liters (6 million gallons) of oil. The tests on hot caustic peeling so- 
lutions (approximately 10% Sodium Hydroxide) and hot (82C, 
180F) container wash water indicate technical feasibility of reclaim- 
ing these solutions. Short term testing data on the hyperfiltration of 
several olive processing streams are also presented. The test results 
are used to prepare economic estimates. Short pay back periods for 
energy savings by use of hyperfiltration in the areas of preevapora- 
tor concentration, chemical (caustic) recovery, and hot wash water 
recycle are predicted. 


ae (DOE/CS/40402—1) Program guide to used-oil 

cling. (Centec Corp., Reston, vA, (USA)). Jan 1982. 
Contract AC01-80CS40402. 42p. NTIS, PC A03/MF AOI. 
Order Number DE82010642. 

The purpose of the booklet is to provide information and 
sample tools necessary in starting a much needed community-wide 
used oil recycling program. This information package includes each 
of the items listed: instruction booklet - a step-by-step outline on 
how to proceed; press release - to media and community groups; 
letter to civic leader - asks civic leaders and others to help; letter to 
manager - asks service stations to be collection points; letter of 
thanks - to anyone helping your program; used oil report - DOE 
background on the national problem; and bibliography - for further 
reading. Information from the used oil report included with this 
Guide can prove useful in brochure preparation. A sample press re- 
lease and letters are provided. 


34110 (FOA-C—10175-M5) Factor demand in Swedish 
manufacturing industry with special reference to the demand 
for energy. instantaneous adjustment models: some results. 
Sjoeholm, K.R. (Research Inst. of National Defence, Stock- 
holm (Sweden)). Feb 1981. 141p. NTIS, PC A07/MF AO1. 

The dual approach to the theory of production is used to es- 
timate factor demand functions of the Swedish manufacturing in- 
dustry. Two approximations of the cost function, the translog and 
the generalized Leontief models, are used. The price elasticities of 
the factor demand do not seem to depend on the choice of model. 
This is at least true as to the sign pattern and as to the inputs capi- 
tal, labor, total energy and other materials. Total energy is separat- 
ed into solid fuels, gasoline, fuel oil, electricity and a residual. Fuel 
oil and electricity are found to be substitutes by both models. Capi- 
tal and energy are shown to be substitutes. This implies that Swed- 
ish industry will save more energy if the capital cost can be re- 
duced. Both models are, in the best versions, able to detect an inap- 
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propriate variable. The assumption of perfect competition on the 
product market, is shown to be inadequate by both models. When 
this assumption is relaxed, the normal substitution pattern among 
the inputs is resumed. 


34111 _ (NP—2902522) Energy in Western US agriculture, 
Go; C.; Patrick, N.A.; Altobello, M.A. (Hawaii 
Univ., Honolulu wu SA). Coll. of Tropical Agriculture). Mar 
1981. "DE82902522p. Univ. of Hawaii, Agriculture Publica- 
tions and Information Office, 2500 Dole Street, Honolulu, 
HI 96822 $1.05 + postage. 

Recent developments have created economic pressures ne- 
cessitating a reexamination of energy-intensive methods. This study 
represents a collective regional effort in this direction. Energy use 
in selected crop and livestock commodities in a number of states in 
the Western Region is examined. The relationship between energy 
and water use in explored in terms of energy-water tradeoffs and 
competing uses for water. Price and rationing implications of 
energy policy are discussed. Some aspects of energy conservation 
such as the impact of technological changes and differing cultural 
practices are analyzed. The study concludes that energy price in- 
creases or supply reductions would significantly affect the livestock 
and crop industries in the region. Three energy-related inputs that 
have a major impact on agricultural productivity are nitrogenous 
fertilizers, pesticides, and fuel inputs. The expansion of irrigated ag- 
riculture in the Pacific Northwest could entail major social costs in 
terms of foregone hydropower. The effects of increased energy 
costs on agricultural production would vary according to irrigation 
water source. 


34112 (ORAU/IEA—82-1(M)) Model of penetration of 
coal boilers and cogeneration in the paper industry. Reister, 
D.B. (Oak Ridge Associated Universities, Inc., TN (USA)). 
Jan 1982. Contract AC05-760R00033. 91p. NTIS, PC A05/ 
MF AO1. Order Number DE82010027. 

A model has been developed to forecast the penetration of 
coal boilers and cogeneration of electricity in the paper industry. 
Given the demand for energy services (process steam and electric- 
ity) by the paper industry, the Penetration Model forecasts the 
demand for purchased fuel and electricity. The model splits the 
demand for energy service between energy carriers (coal, fuel oil/ 
natural gas, bark, and spent liquor) on the basis of the installed ca- 
pacity of 16 types of boilers (combinations of four types of energy 
carriers and four types of throttle conditions). Investment in new 
boilers is allocated by an empirical distribution function among the 
16 types of boilers on the basis of life cycle cost. In the short run (5 
years), the Penetration Model has a small price response. The 
model has a large price response in the long run (30 years). For 
constant fuel prices, the model forecasts a 19-percent share for coal 
and a 65-percent share for residual oil in the year 2000. If the real 
price of oil and gas doubles by the year 2000, the model forecasts a 
68-percent share for coal and a 26-percent share for residual oil. 


34113 (PB—81-182412) Energy and labor use by rural 
manufacturing industries. Rural development research report. 
Smith, E.J. (Economics and Statistics Service, Washington, 
DC (USA). Economic Development Div.). Feb 1981. 27p. 
NTIS, PC A03/MF AOl1. 

Energy use was weighed against labor use in 450 manufac- 
turing industries to help judge the effect on jobs of rationing 
energy during a shortage. In 1975, over one-half of manufacturing 
energy was used by 32 industries employing less than 5 percent of 
manufacturing labor. Nonmetro areas, where manufacturing is the 
largest employer, had over one-third of U.S. employment in indus- 
tries with a high energy-to-labor ratio, larger than their one-fourth 
share of all manufacturing employment. Regionally, the South Cen- 
tral and Rocky Mountain States accounted for about one-third of 
high energy-to-labor employment, but only one-sixth of all manu- 
facturing employment. 


34114 (PB—81-184335) Procurement of products contain- 
ing recycled materials in the state of New Jersey. Final 
report. Josephson, E.; Bush, T.; Mazzone, G.; McElroy, G.; 
Galbraith, T. (New Jersey Dept. of the Treasury, Trenton 
(USA)). Mar 1981. 81p. NTIS, PC A05/MF AO1. 
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The report examines the current State activities, regulations, 
statutes, and policies, as well as technical institutional and economic 
barriers relating to the public procurement of products containing 
recovered or recycled materials. The report also lists the top ten 
commodities procured by the State in dollars plus a listing of prod- 
ucts that, in the opinion of the State, have a high potential for the 
use of recycled or recovered material. The report includes a list of 
recommendations or suggested actions that could be taken to poten- 
tially improve the manufacture, distribution, and procurement of 
products containing recovered or recycled materials. 


34115 (PB—81-185951) Maryland's program for buying 
recycled paper (innovations). Keller, R. (Council of State 
Governments, Lexington, KY (USA)). Jul 1980. 8p. NTIS, 
PC A02/MF AOl1. 

Maryland was the first state to mandate large purchases of 
recycled paper. In 1977, the legislature passed House Bill 153 
which requires the State to increase its purchase of recycled paper 
(paper containing 80 percent post-consumer waste) to five percent 
of the total paper purchases by 1978, 25 percent by 1981, and 40 
percent by 1985. Since the passage of the law, the state has pur- 
chased 272,000 reams of recycled bond paper, 40,000 corrugated 
boxes, and 25,000 cases of recycled paper towels. State agencies 
have also purchased an additional 438,616 dollars of recycled 
towels, napkins, and toilet tissue. These purchases, totaling over 1.2 
million dollars, have saved approximately 81 billion Btu's or 
enough home heating oil for 643 homes for a year. Over 1,700 tons 
of solid waste have been withheld from the Nation's solid waste 
stream. The recycled paper has generally been less expensive than 
virgin paper. All of these benefits have been achieved without loss 
of quality. Program implementation and problems are discussed. 


34116 (PB—81-187965) A study of resource and energy 
conservation practices in the procurement and management of 
commodities. Final report. (Minnesota Dept. of Administra- 
tion, St. Paul (USA). Resource Conservation and Recovery 


Office). Mar 1981. 66p. NTIS, PC A04/MF AO1. 

The report examines the current State activities, regulations, 
statutes, and policies, as well as technical institutional and economic 
barriers relating to the public procurement of products containing 
recovered or recycled materials. The report also lists the top ten 
commodities procured by the State in dollars plus a listing of prod- 
ucts that, in the opinion of the State, have a high potential for the 
use of recycled or recovered material. The report includes a list of 
recommendations or suggested actions that could be taken to poten- 
tially improve the manufacture, distribution, and procurement of 
products containing recovered or recycled materials. 


$4117 (PB—81-214819) Calcia stabilized zirconia casta- 
ble. Final report. Benzel, J.; Cochran, J.; Kolarik, R.; Lee, 
K.; McGee, E. (Georgia Inst. of Tech., Atlanta (USA). 
School of Ceramic Engineering). Jun 1980. 113p. NTIS, PC 
A06/MF AO1. 

This report presents the results of research on castable re- 
fractories made from calcium aluminate and zirconia suitable for 
use in high temperature furnaces. The results indicated that reduc- 
tions in the amounts of zirconia compared with conventional mate- 
rials were possible with resultant materials and energy cost savings. 


The new formulations were demonstrated in producing refractory 
kiln furniture. 


34118 (PB—82-126848) New York state industrial energy 
profile: Volume I. Final report. Hamel, B.B.; Brown, H.L. 
(General Energy Associates, Cherry Hill, NJ (USA)). Apr 
1981. 250p. NTIS, PC All/MF AOl. 

This study developed a New York State Industrial Energy 
Data Base compatible with the national data base developed by 
DOE, which includes industrial energy use on a national level and 
energy recovery technologies. The resultant data base is a compre- 
hensive New York industrial energy use profile by county and 4- 
digit standard industrial classification (SIC) as designated by the 
U.S. Department of Commerce, and includes the following: process 
and waste energy; fuel type; plant size; and employee distribution. 
As such, this report illustrates total energy consumption in the man- 
ufacturing sector in New York State. 
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34119 (PB—82-126855) New York state industrial pro- 
file: Volume II. Final report. Hamel, B.B.; Brown, H.L. 
(General Energy Associates, Cherry Hill, NJ (USA)). Apr 
1981. 353p. NTIS, PC A16/MF AOI. 

The paper presents 1978-79 industrial energy prices by 
county and gross sales by 4-digit SIC and county. 


34120 (PB—82-138611) Pyrometallurgical method for 
processing Ni-Cd scrap batteries. Report of investigations. 
Wilson, D.A.; Makar, H.V. (Bureau of Mines, Avondale, 
MD (USA). Avondale Research Center). 1981. 20p. NTIS, 
PC A02/MF A011. 

As part of a continuing effort to maximize metal recovery 
from domestic secondary resources, the Bureau of Mines investigat- 
ed a process for recovering the metallic portion of scrap alkaline 
batteries. A pyrometallurgical method for recovering nickel and 
cadmium from Ni-Cd scrap batteries previously developed on a lab- 
oratory scale, was scaled up to 25- and 43-pound charges. The 
method employed reduction and/or decomposition in a retort using 
a minimum of 2.5 percent carbon as a reductant. Metallic cadmium 
was distilled at atmospheric pressure and a minimum of 900 degrees 
C. Purity of the recovered cadmium was 99.8 percent minimum and 
the nickel-iron residue contained less than 0.02 percent cadmium. 


34121 (PB—82-141045) Electrolytic method for recovery 
of lead from scrap batteries. Report of investigations. Cole, 
E.R. Jr.; Lee, A.Y.; Paulson, D.L. (Bureau of Mines, Rolla, 
MO (USA). Rolla Research Center). Nov 1981. 25p. NTIS, 
PC A02/MF AO1. 

Bench-scale research at the Bureau of Mines has resulted in 
the successful development of a combination electrorefining- 
electrowinning method for recycling all the lead in scrap batteries. 
The method reduces energy consumption and eliminates toxic emis- 
sions, in contrast to present pyrometallurgical smelting, and the 
lead produced is pure enough for use in maintenance-free batteries. 


34122 (PB—82-145418) Process for recovering chromium 
and other metals from superalloy scrap. Report of investiga- 
tions. deBarbadillo, J.J; Pargeter, J.K.; Makar, H.V. 
(Bureau of Mines, Avondale, MD (USA). Avondale Re- 
search Center). Nov 1981. 82p. NTIS, PC A05/MF A0O1. 
This Bureau of Mines report describes a process for recover- 
ing chromium and other metals from superalloy scrap. Laboratory- 
scale experiments were conducted to test a complex flowsheet uti- 
lizing a wide range of extractive metallurgical operations. The 
novel basis for the process is the formation of a sulfide matte in 
which chromium is concentrated in a discrete chromium sulfide 
phase. Mineral processing and hydrometallurgical procedures are 
used to separate chromium sulfide from the other matte constitu- 
ents. The products of the process are a chromium-nickel alloy suit- 
able for reuse in the superalloy industry, electrolytic nickel, electro- 
lytic cobalt, and iron-molybdenum residue. Recovery of the princi- 
pal elements contained in the scrap is chromium--93 percent, 
nickel--99 percent, cobalt--96 percent, and molybdenum--92 percent. 


34123 (PB—82-145426) A pyrometallurgical method for 
processing Ni-Cd scrap batteries. Report of investigations. 
Wilson, D.A.; Makar, H.V. (Bureau of Mines, Avondale, 
MD (USA). Avondale Research Center). Nov 1981. 20p. 
NTIS, PC A02/MF A011. 

As part of a continuing effort to maximize metal recovery 
from domestic secondary resources, the Bureau of Mines investigat- 
ed a process for recovering the metallic portion of scrap alkaline 
batteries. A pyrometallurgical method for recovering nickel and 
cadmium from Ni-Cd scrap batteries previously developd on a lab- 
oratory scale, was scaled up to 25- and 43-pound charges. The 
method employed reduction and/or decomposition in a retort using 
a minimum of 2.5 percent carbon as a reductant. Metallic cadmium 
was distilled at atmospheric pressure and a minimum of 900C. 
Purity of the recovered cadmium was 99.8 percent minimum and 
the nickel-iron residue contained less than 0.02 percent cadmium. 
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34124 (PB—82-801978) Energy conservation: industry. 
1964-October, 1981 (citations from the NTIS Data Base). 
Report for 1964-Oct 81. (National Technical Information 
Service, Springfield, VA (USA)). Nov 1981. 400p. NTIS 
PC NO1/MF Noi. 

Potential methods of conserving energy, including fuel and 
materials substitutions, are considered for various industries. Many 
abstracts deal with reports that also cover processes used, amount 
of energy consumed, and environmental considerations of energy 
conserving options. Industries covered include food, paper, chemi- 
cal, cement, metals, petroleum refining, contract construction, syn- 
thetic rubber, plastics, drug manufacturing, and stone, clay, and 
glass. Energy conservation through the use of waste heat is cov- 
ered in a related Published Search entitled Waste Heat Utilization. 
(This updated bibliography contains 393 citations, 58 of which are 
new entries to the previous edition.) 


34125 (PB—82-857012) Industrial energy management. 
June, 1976-December, 1981 (citations from the Energy Data 
Base). Report for Jun 76-Dec 81. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Dec 1981. 217p. 
NTIS PC NO1/MF NOi. 

Citations in this bibliography cover techniques and technol- 
ogy for the management of industrial and commercial energy utili- 
zation. Topics include planning and monitoring of energy conserva- 
tion systems and apparatus as well as the training of energy manag- 
ers. Attention is also given to analyses of specific industries and 
specific facilities with regard to energy management. Coverage is 
worldwide. (This updated bibliography contains 220 citations, 91 of 
which are new entries to the previous edition.) 


34126 (PB—82-119280) Investigation into the possibility 
of recycling thermosetting resin waste originating from the 
plastics industry. Final report. Morel, E.; Richer; Marting, 
Ch. (Commission of the European Communities, Luxem- 
ie [nd]. 68p. (EUR—6833-FR). NTIS PC E04/MF 


Thermosetting resin waste originating from glass fiber rein- 
forced polyester production amounts to approximately 4% of the 
output. It is proposed to use the material recovered from the waste 
as reinforcement of polymers, either virgin or recycled material, for 
the purpose of enhancing mechanical properties such as resistance 
to tensile stress, deformation, shock, etc. The process includes re- 
covery of the glass fibers from the resin matrix by heat treatment at 
350C to 400C, followed by crushing and chopping, treatment with 
dilute HCl, addition of adjuvants, kneading and masticating, prior 
to blending with the polymer melt of recycled thermoplastics such 
as plasticized PVC and polyethylene. The recovered glass fibers 
enable energy to be saved in the manufacture of novel types of 
fibers. However, a comprehensive energy balance must await the 
construction and testing of a small pilot plant. 


34127 (PB—82-149543) Development and demonstration 
of improved gas to gas heat pipe heat exchangers for the re- 
covery of residual heat. Final report. Davies, M.J.; Chaffey, 
G.H. (Commission of the European Communities, Luxem- 
bourg). [nd]. 52p. NTIS PC E04/MF E04. 

A new form of heat exchanger has been developed with the 
following characteristics: (1) compact modular construction: the 
modules are built up to provide the final exchanger face area as re- 
quired by the available exhaust gas stream; (2) the above construc- 
tion allows in situ dismantling of the heat exchanger for cleaning in 
case of internal fouling; (3) in order that modular construction 
could be maintained and the chosen corrugated gas side surfaces at- 
tached cheaply, a rectangular internally grooved heat pipe or ther- 
mosiphon was developed; (4) demonstrations in UK industry are 
currently taking place which are being independently monitored. It 
is anticipated that an exploitation and manufacturing licensee can be 
appointed in 1981. 
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REFER ALSO TO CITATION(S) 33168, 33613, 34109, 34121, 34122, 34123, 
34705, 34738 


flies (DOE/IR/10905—21) Community energy projects. 

(Minnesota Environmental Sciences Foundation, Inc., Min- 

Nis (USA)). 1981. Contract FG02-801R 10905. 40p. 
S, PC A03/MF A01. Order Number DE82004903. 

A sampling of community energy projects in the Midwest is 
listed. A few projects from other parts of the country are included. 
The booklet includes a section listing publications which are them- 
selves lists of community energy projects; a list of general interest 
publications which contain several reports from individual commu- 
nities, information materials on organizing community energy proj- 
ects, and general interest items on a variety of community possibili- 
ties; a list of periodicals and newsletters; and a short section of an- 
notated project descriptions of some community energy projects in 
the Midwest. 


34129 (PB—81-186066) Management of solid waste in 
the Medellin Region. —— O. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Dept. de Genie Rural et 
Geometra). Dec 1980. 129p. NTIS, PC A07/MF AO1. 

In a developing country an optional solution to waste dispos- 
al is necessary to prevent the unaffordable waste of resources. The 
social, economic, and managerial aspects of solid waste disposal in 
Medellin, Colombia are thoroughly covered. The study calls for a 
system of manual salvage of recyclable materials which provides 
employment to more than 20,000 people. What is left after manual 
salvage would then be composted for fertilizer. 


(PB—81-216525) Municipal waste-treatment meth- 
ods. (Svenska or Ceara Stockholm). 
Feb 1978. 124p. NTIS, PC A06/MF A\ 

In response to a directive from the da Council Secretar- 
iat, the Association of Swedish Sanitation Works collected and 
processed data from various designated Nordic waste treatment 
plants during 1976 and 1977 for the purpose of informing those in 
charge of processing municipal waste products. The data includes 
methods of burning, grinding, composting, pyrrolization and utiliza- 
tion, together with ongoing research and developmental projects. A 
total of 30 Nordic waste treatment plants were studied. The main 
problem in connection with burning and grinding lies in the sorting 
of waste products, according to the report; presorting would 
reduce operational problems. Because of the disparity in the data, 
no final conclusions can be drawn with respect to environmental 
effects or environmental protective measures. The report also deals 
with ongoing recovery and utilization of by-products, such as heat, 
slag and compost. Plant and treatment costs are given, but various 
factors, local as well as national, make it difficult to compare costs. 


34131 (PB—82-122185) Investigating the relationship be- 
tween land use planning, transportation and energy consump- 
tion. Final report. Burgwald, B.; Cole, W.; Wagner, C. (In- 
ternational Business Services, Inc., Washington, DC 
(USA)). Jan 1981. 143p. NTIS, PC A07/MF AO1. 

The objective of the study was to increase the understanding 
of the relationship among land use, transportation accessibility and 
energy consumption in an urban context. The issues addressed in- 
clude: (1) How transportation accessibility and land use planning in- 
teract for increased energy conservation; (2) The role the public 
sector plays with regard to incorporating and integrating transpor- 
tation, land use and energy conservation; and (3) The institutional 
and/or technical barriers for better integration of energy, transpor- 
tation and land use considerations. The study combines an extensive 
literature survey in the subject areas with field case studies in five 
urban areas: Washington, DC; Baltimore, MD; Toronto, Canada; 
San Francisco, CA.; Miami, FL. 


34132 (PB—82-122219) The potential for utility conser- 
vation investments in Minnesota. (Minnesota Energy 
Agency, St. Paul (USA)). Jan 1981. 285p. NTIS, PC A13/ 
M ; 
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This report analyzes the need for utility investments in con- 
servation. It establishes a framework for carrying out such an anal- 
ysis, develops goals for a conservation program, examines some 
issues which stand in the way of achieving those goals, and system- 
atically assesses the desirability of alternative utility conservation 
strategies. The report concludes with several policy recommenda- 
tions for the Minnesota Public Utilities Commission to consider in 
establishing a utility conservation investment pilot program. 


34133 (PB—82-122789) Urban consortium. Final report. 
Parker, J.K. (Public Technology, Inc., Washington, DC 
(USA)). 1981. 10p. NTIS, PC A02/MF A011. 

The Consortium formalized its research operations and work 
programs by assessing needs and setting priorities. The areas of 
transportation, community and economic development, and man- 
agement, finance and personnel were evaluated. Workshops were 
conducted to (1) assess the condition of urban infrastructure and 
developing future policies; and (2) study the use of emerging 
energy technologies in urban management. The Consortium has 
produced approximately 80 Information Bulletins documenting pre- 
liminary investigations. Applied research and training projects were 
undertaken for more specific research and development of respon- 
sive technologies. Examples include a study on multi-year revenue 
and expenditure forecasting and a study on the use of fire data. 
City-led research projects included evaluating landfill gas as an 
energy source; developing a methodology for energy impact analy- 
sis of community development projects; developing a primary 
urban energy planning methodology handbook; and retrofitting mu- 
nicipal buildings with solar energy systems. Results of this research 
have been disseminated through technical guides, manuals, work- 
shops, and direct assistance to local officials. 


34134 (PB—82-137092) D.C.F. analysis of a Totem-based 
district heating scheme. Andrews, D.C.; Lowe, R.J. (Open 
Univ., Milton Keynes (UK). Energy Research Group). Aug 
1981. 44p. NTIS PC E03/MF E03. 

This report describes a study of the use of small scale com- 
bined heat and power, based on the Fiat Totem, to provide space 
heating and hot water for an estate of 50 well insulated houses (by 
the standards of the UK). The Totem based scheme is compared 
with a heating system based on individual gas boilers - both 
schemes are costed in some detail. 


34135 (PB—82-145582) Greater energy efficiency can be 
achieved through land use management. Report to the Con- 
gress. (General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 21 Dec 1981. 60p. NTIS, PC 
A04/MF AO1. 

This report explores selected concepts, progress, and prob- 
lems related to energy-efficient land use management. 


34136 (PB—82-148339) Collection and transportation of 
source-separated waste from households - an introduction. 
Lande, A. (Transportoekonomisk Inst. (Transport Economy 
_— Oslo (Norway)). Nov 1980. 61p. NTIS, PC A04/MF 


This report is based on a study of articles and reports, and 
deals with collection and transportation of source-separated waste 
from households. It gives an introduction to some of the problems 
connected with source-separation in general. Some technical and 
organizing solutions are described, and costs from recycling pro- 
grams are presented. 


34137 (PB—82-803727) Solid waste reclamation and re- 
cycling: tires. 1964-December, 1981 (citations from the NTIS 
data base). (National Technical Information Service, Spring- 
field, VA (USA)). Jan 1982. 49p. NTIS PC NO1/MF NO1. 

Methods of processing scrap tires, such as shredding, shear- 
ing, radiation treatment, retreading, hydrogenation, extraction, and 
emulsifying are cited. Incentives for recycling are examined and 
markets for recycled products are discussed. The use of recycled 
tires in highways, embankments, construction materials, and other 
products are covered. (This updated bibliography contains 41 cita- 
tions, 4 of which are new entries to the previous edition.) 
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34138 (PB—82-803735) Solid waste reclamation and re- 
cycling: paper. 1964-December, 1981 (citations from the NTIS 
data base). (National Technical Information Service, S; — 
field, VA (USA)). Jan 1982. 169p. NTIS PC NO1/MF- Nol. 

Abstracts are presented on the reclamation and reuse of 
waste paper from municipal refuse, packaging, and newsprint. Gen- 
eral planning, economics, legislation, and feasibility studies are in- 
cluded. Sorting equipment and techniques, reuse in construction 
materials, papermaking using recycled paper, pyrolysis to chemical 
compounds, and biodeterioration are covered. (This updated bib- 
liography contains 162 citations, 7 of which are new entries to the 
previous edition.) 


34139 (PB—82-803750) Solid waste reclamation and re- 
cycling: metals. 1964-December, 1981 (citations from the 
NTIS data base). (National Technical Information Service, 
—_ “ VA (USA)). Jan 1982. 336p. NTIS PC NO1/ 

Reports cited cover the following topics: metal scrap refin- 
ing and reuse, metal waste separation, the secondary metal industry, 
economic factors in metal recovery, junk car disposal, and metal re- 
covery from urban refuse and industrial liquid waste streams. Stud- 
ies on management planning, energy use, Government policies, and 
waste processing are also included. (This updated bibliography con- 
tains 329 citations, 21 of which are new entries to the previous edi- 
tion.) 


34140 (PB—82-145830) Energy and raw material saving 
through recycling of plastics materials extracted from urban 
waste. Final report. Michaux, J. (Commission of the Europe- 
an Communities, Luxembourg). [nd]. 170p. NTIS PC E07/ 
MF E07. 

The study is divided into 3 parts: Technical feasibility study, 
economic feasibility study, study of a factory handling 2,400 tons/ 
year of plastics waste, and technico-economic feasibility study and 
market research, with an analysis of energy savings. 
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34141 (NP—2902048, pp 19-27) Road vehicles of the 
future. Weaving, J.H. Apr 1980. The Watt Committee on 
Energy Ltd., 75 Knightsbridge, London SW1X7RB, Eng- 
land £ 20.50. 

In Towards an energy policy for transport. Report No. 7. 

The future of road transport is so closely tied to its source of 
energy that a pattern of energy supply in a form usable by motor 
vehicles for the future must be postulated or assumed, and as a 
matter of insurance all likely possibilities should be covered. For 
the purpose of this paper, two broad scenarios are considered, i.e., 
that traditional liquid hydrocarbon fuel supplies will still be availa- 
ble in similar quantities as today for the next 25 years, but will pro- 
gressively get more expensive as demand grows and fossil fuel sup- 
plies get less and less accessible, and that some crisis happens that 
makes little liquid fossil fuel available for the major proportion of 
private road transport. Under the first scenario the contributions to 
petroleum fuels conservation possible by vehicle and engine im- 
provements and by the use of hybrid electric vehicles are discussed. 
For the second scenario, the feasibilities of fuel cells, hydrogen- 
fueled I.C. engines, use of coal-derived fuels, and improvements in 
Stirling and gas turbine engines are examined. It is concluded that 
every option in this second scenario is going to be both difficult 
and expensive, and, therefore, it behooves us to postpone the day 
when these options will become necessary by the most careful use 
of our limited supplies of liquid fossil fuel. A simple formula for 
conservation is suggested. It specifies the use of coal and nuclear 
power for electricity, gas for industrial and domestic heating, and 
saving the liquid fossil fuel supplies for vehicles. (LCL) 
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REFER ALSO TO CITATION(S) 34089, 34090, 34092 


(DOE/NASA/51040—34) Effect of rotor-blade 
thickness and surface finish on the performance of a small 
axial-flow turbine. Roelke, R.J.; Haas, J.E. (National Aero- 
nautics and S Administration, Cleveland, OH (USA). 
Lewis Research Center). 1982. Contract AI01-77CS51040. 

3p. (NASA-TM—82726; CONF-820407—2). NTIS, PC 
A02/MF AO01. Order Number DE82006114. 

From 27. ASME international gas turbine conference; 
London, UK (18 Apr 1982). 

An experimental investigation was conducted to determine 
the effect of blade profile inaccuracies and surface finish on the 
aerodynamic performance of a 11.15 cm tip-dia turbine. The as-re- 
ceived cast rotor blades had a significantly thicker profile than the 
design intent and a fairly rough surface finish. Stage test results 
showed an increase of one point in efficiency by smoothing the sur- 
face finish and another three points by thinning the blade profiles to 
near the design profile. Most of the performance gain between the 
as-cast thick and the thinned rotor blades, both with the same sur- 
face finish, was attributed to reduced trailing edge losses of the re- 
contoured blades. 


34143 (PB—81-165938) Application for certification 1981 
model year light-duty vehicles - Alfa Romeo. (Alfa Romeo, 
Inc., Englewood Cliffs, NJ (USA)). 1981. 1178p. NTIS PC 
$64.00/MF$7.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 


mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34144 (PB—81-165946) Application for certification 1981 
model year light-duty vehicles - BMW of North America, Inc. 
(BMW of North America, Inc., Montvale, NJ (USA)). 1981. 
755p. NTIS PC $43.75/MF$6.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34145 (PB—81-165979) Application for certification 
model year 1981 light-duty vehicles - General Motors Corpo- 
ration. (General Motors Proving Ground, Milford, MI 
(USA)). 1981. 4369p. NTIS PC $223.50/MF$15.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
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mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34146 (PB—81-165987) Application for certification 
model year 1981 light-duty vehicles - American Honda Motor 
Co., Inc. (American Honda Motor Co., Inc., Gardena, CA). 
1981. 1344p. NTIS PC $72.25/MF$7. 75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34147 (PB—81-165995) Application for certification 1981 
model year light-duty vehicles - Maserati. (Olson Engineer- 
ing, Inc., Huntington Beach, CA (USA). Automotive Re- 
search Center). 1981. 153p. NTIS PC $12.75/MF$4.50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34148 (PB—81-166001) Application for certification — 
model year light-duty vehicles - Mazda-Toyo Kogyo. (Toy 
Kogyo Co. Ltd., Southfield, MI (USA)). 1981. 1683p. NTIS 
PC $89. 25/MFS8. 50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34149 (PB—81-166019) Application for certification 
model year 1981 light-duty vehicles - Mitsubishi Motors Cor- 
poration. (Mitsubishi Motors Corp., Tokyo (Japan)). 1981. 
1378p. NTIS PC $74.00/MF$7.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
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to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34150 (PB—81-166027) Application for certification 1981 
model year light-duty vehicles - Renault. (Renault U.S.A., 
Inc., Detroit, MI). 1981. 1630p. NTIS PC $86.50/MF$8.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34151 (PB—81-166035) Application for certification 1981 
model year light-duty vehicles - Saab. (Saab-Scania of Amer- 


ica, Inc., Orange, CT). 1981. 897p. NTIS PC $50.00/ 
MF$6.50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 


a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34152 (PB—81-166043) Application for certification 1981 
model year light-duty vehicles - Toyota. (Toyota Motor Co. 
Ltd., Secaucus, NJ (USA)). 1981. 1863p. NTIS PC $98.25/ 
MF$9.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34153 (PB—81-166423) Application for certification 1981 
model year heavy duty gasoline vehicles - General Motors 
Corporation. (General Motors Proving Ground, Milford, MI 
(USA). 1981. 475p. NTIS PC $28.75/MF$5.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 


ERA VOL. 7, NO. 13 / 4156 


plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34154 (PB—81-166431) Application for certification 1981 
model year heavy-duty gasoline vehicles - International Har- 
vester Corporation. (International Harvester Co., Fort 
Wayne, IN (t (USA)). 1981. 664p. NTIS PC $38. 25/MFS5. 75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34155 (PB—81-186652) Review of alternate automotive 
engine fuel economy. Final report January-October 78. Cole, 
D.; Bolt, J.A.; Huber, P.; Taylor, T. Jr. (Corporate-Tech 
Planning, Inc., Waltham, MA (USA)). Nov 1980. 72p. 
NTIS, PC A04/MF AO1. 

This study assessed the potential of alternate automotive en- 
gines to meet the fuel economy goals and emission levels of the 
1980-1990 period. As part of NHTSA’s continuing research in sup- 
port of the Department of Transportation fuel economy activities, 
this study reviewed those developments offering viable substitutes 
for the current spark ignition engine systems. Categories assessed 
included stratified charge, diesels, turbo charging, rotary/Wankel 
engines, and the developmental gas turbine and Stirling cycle en- 
gines. Results of past and on-going research through 1978 were re- 
viewed along with the development and production status of var- 
ious alternate engine technologies proposed for automobiles and 
light trucks through the 1980s. Assessment was then made of the 
potential fuel economy improvement as a percentage of 1978 base- 
line data. 


34156 (PB—81-187726) Data summary tables on the ef- 
fects of specific maintenance types on the emissions from in- 
use light duty vehicles failing idle test cutpoints. Technical 
report. Brzezinski, D. (Environmental Protection Agency, 
Ann Arbor, MI (USA). Inspection and Maintenance Staff), 
Dec 1980. 28p. NTIS, PC A03/MF AO1. 

The tables in this report were compiled from data selected 
from the computer data records from several testing programs. 
Except in the Portland Study NOx Analysis Tables, only vehicles 
which received at least one repair and retest sequence were select- 
ed from the testing programs for summary in this report. No effort 
was made to create a sample which would contain a specific mix of 
model years or vehicle types. Caution should be used in extrapolat- 
ing any measured changes from this report to real world changes 
which might be observed in an in-use fleet. Vehicles which did not 
receive all test sequences in programs with more than one repair 
and retest step have had their emission levels from their previous 
test sequence carried forward to any missing test sequence. This re- 
flects the fact that the repair in the missing sequence was not 
judged as necessary in the testing program and therefore the previ- 
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ous test sequence would represent the properly ‘repaired’ emission 
levels of that vehicle for the missing test sequence. 


34157 (PB—81-200115) Application for certification 1981 
model year heavy-duty engines - Caperpillar. (Caterpillar 
Tractor Co., Peoria, IL (USA)). 1981. 503p. NTIS PC 
$30.25/MF $5. 50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34158 (PB—81-200123) Application for certification 1981 
model year heavy-duty engines - Cummins. (Cummins Engine 
Co., Inc., Columbus, IN (USA)). 1981. 270p. NTIS PC 
$18. °50/MF $4.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34159 (PB—81-200131) Application for certification 1981 
model year heavy-duty engines - International Harvester. (In- 
ternational Harvester Co., Fort Wayne, IN (USA)). 1981. 
1356p. NTIS PC $73.00/MF$7.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34160 (PB—81-200149) Application for certification 1981 
model year heavy-duty engines - Isuzu. (Isuzu Motors Amer- 
ica, Inc., Southfield, MI). 1981. 290p. NTIS PC $19.50/ 
MF$5.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
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mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34161 (PB—81-200156) Application for certification 1981 
model year heavy-duty engines - Mack Trucks. (Mack 
Trucks, Inc., Hagerstown, MD (USA). 1981. 451p. NTIS 
PC $27. 75/MF$5. 25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34162 (PB—81-200164) Application for certification 1981 
model year heavy-duty diesel engines - Mitsubishi. (Mitsubi- 
shi Motors Corp., Tokyo (Japan)). 1981. 201p. NTIS PC 
$15.75/MF$4.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34163 (PB—81-200172) Application for certification 1981 
Saab-Scania. 


model year heavy-duty engines - (Saab-Scania of 
America, Inc., Orange, CT). 1981. 296p. NTIS PC $20.00/ 
MF$5.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34164 (PB—81-200180) Application for certification 1981 
model year heavy-duty diesel engines - General Motors. 
(General Motors Proving Ground, Milford, MI (USA)). 
1981. 681p. NTIS PC $39.25/MF$6.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
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to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34165 (PB—81-200206) Application for certification 1981 
model year light-duty vehicles - Audi. (Volkswagen of Amer- 
ica, Inc., Ann Arbor, MI). 1981. 1096p. NTIS PC $60.00/ 
MF$7.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34166 (PB—81-200214) Application for certification 1981 
model year light-duty vehicles - General Motors. (General 
Motors Proving Ground, Milford, MI (USA)). 1981. 109p. 
NTIS PC $10.50/MF$4.50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34167 (PB—81-200222) Application for certification 1981 
model year light-duty vehicles - Isuzu. (Isuzu Motors Amer- 
ica, Inc., Southfield, MI). 1981. 1059p. NTIS PC $58.00/ 
MF$7.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34168 (PB—81-200230) Application for certification 1981 
model year light-duty vehicles - Mercedes-Benz. (Mercedes- 
Benz of North America, Inc., Montvale, NJ). 1981. 1102p. 
NTIS PC $60.25/MF$7.00. 
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Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34169 (PB—81-200248) Application for certification 1981 
model year light-duty vehicles - Peugeot. (Peugeot Motors of 
America, Inc., Lyndhurst, NJ). 1981. 1438p. NTIS PC 
$77.00/MF$7.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34170 (PB—81-200255) Application for certification 1981 
model year light-duty vehicles - Joguar Rover Triumph, Inc. 
(British Leyland). (British Leyland Motors, Inc., Leonia, NJ 
(USA)). 1981. 1031p. NTIS PC $56.75/MF$6.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34171 (PB—81-200263) Application for certification 1981 
model year light-duty vehicles - Rolls Royce. (Rolls Royce 
Motors, Inc., Lyndhurst, NJ (USA)). 1981. 650p. NTIS PC 
$37.50/MF$6.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 
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34172 (PB—81-200271) Application for certification 1981 
model year light-duty vehicles - Toyota. (To Oe int - 


Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


Ltd., Secaucus, NJ (USA)). 1981. 147p. 
MF$4.50 


34173 (PB—81-200289) Application for certification 1981 
model year light-duty vehicles - Vo (Volkswagen of 
America, Inc., Ann Arbor, MI). 1981. 1824p. S PC 
$96.25/MF$9.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34174 (PB—81-200297) Application for certification 1981 
model year motorcycle - Honda. (American Honda Motor 
Co., Inc., Gardena, CA). 1981. 1300p. NTIS PC $70.00/ 
MF$7.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


34175 (PB—81-218000) Dual wavelength laser thermal 
processing of semiconductors. Final report. Cohen, M.G-.; 
Liu, K.; Kaplan, R.A. (Quantronix Corp., Smithtown, NY 
(USA)). Jun 1980. 46p. NTIS, PC A03/MF AO1. 

The annealing of ion-implantation damage in semiconductors 
by laser irradiation is optimized by employing a dual wavelength 
laser source and tailoring the time delay between pulses at the two 
wavelengths. This takes advantage of the strong temperature de- 
pendence of the absorption coefficient for the initially less-strongly 
absorbed wavelength. A solid-state laser emitting high-intensity 
pulses at 0.53 millimicrons and 2.06 millimicrons was used in con- 
junction with an optical fiber delay line to experimentally study the 
annealing characteristics of an arsenic-implanted silicon solar cell 
wafer. By varying the length of fiber and varying the delay be- 
tween pulses of the two wavelengths, it was determined that at 25 
nanoseconds delay, the sample surface is preheated by the 0.53 mil- 
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limicron radiation. These results are in agreement with a theoretical 
model based on melting and liquid phase epitaxial regrowth. Calcu- 
lations based on this model are presented. 


(PB—81-220246) Predictions of the performance 
and exhaust emissions produced by small light duty vehicles 
powered by DI and IDI diesel engines. Final report. (Ricardo 
and Co. Engineers (1927) Ltd., Shoreham-by-Sea (UK)). 
Feb 1981. 15p. NTIS, PC A02/MF AO1. 

This report describes an exercise in which a computer simu- 
lation program was used to predict the likely performance, fuel 
economy and exhaust emission levels of light duty vehicles weigh- 
ing from 1000 to 2000 lb. when powered by naturally aspirated 
diesel engines of 0.8 litre displacement having direct injection (DI) 
and indirect injection (IDI) combustion systems. It was assumed 
that the vehicles were fitted with an efficient continuously variable 
transmission. 


34177 (PB—82-139478) Knock sensor vehicle test pro- 
gram. Technical report. Landman, L.C. (Environmental Pro- 
tection Agency, Ann Arbor, MI (USA)). Oct 1981. 54p. 
NTIS, PC A04/MF A011. 

This test program was designed to explore the impact of an 
ignition system with spark knock sensoring and spark retard on reg- 
ulated emissions, fuel economy, and power as a function of the re- 
search octane number (RON) of the test fuel. Currently, General 
Motors (GM) incorporates a spark knock sensor in a feedback igni- 
tion system on their turbocharged vehicles. This type of spark 
timing system is well suited to turbocharged engines because of 
their wide range of spark timing requirements. GM and others are 
also currently producing naturally aspirated engines equipped with 
knock sensors. The feedback aspect of this type of ignition system 
would allow the vehicle to automatically compensate the timing for 
the octane of the fuel being consumed. This technology could im- 
prove fuel economy of vehicles in service. It is conceivable that 
some vehicles incorporating a knock sensor timing system could 
have lower exhaust emissions and higher fuel economy using EPA 
standard test fuel (Indolene HO III) compared to operating with 
lower octane commercial unleaded gasolines. The knock sensor can 
be integrated into a spark timing system in a variety of fashions. 
This design variability precludes any generalized conclusions about 
the effects of varying the fuel octane rating. 


34178 (PB—82-142100) Evaluation of the Landrum mini- 
carbs air bleed. Technical report. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). Jun 1976. 12p. NTIS, PC 
A02/MF A0O1. 

Data submitted to the Environmental Protection Agency 
Motor Vehicle Emission Laboratory indicated that an air-bleed 
device known as the Landrum Mini-Carb could cause a reduction 
in exhaust emissions and improve fuel economy. Consequently, an 
EPA confirmatory test program was set up to investigate the ef- 
fects of the Landrum Mini-Carbs on exhaust emissions and fuel 
economy. The Mini-Carbs appreciably reduced carbon monoxide 
emissions from the test vehicle. A small decrease in unburned hy- 
drocarbon emissions and a small increase in oxide of nitrogen emis- 
sions also occurred. The effect of the Mini-Carbs on fuel economy 
was not significant. Ingestion of poorly filtered air through the 
Mini-Carbs may have an adverse effect on the engine and carbure- 
tor durability. 


3302 External Combustion Engines 
REFER ALSO TO CITATION(S) 34155 
3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 33653 
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34179 (UCID—19272) Characterization of the dynamic 
roadway-powered electric-vehicle system. Salisbury, J.D.; 
Mullenhoff, D.; Walter, C.E. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 30 Oct 1981. Contract W-7405-ENG- 
48. 22 . NTIS, PC A02/MF AOl. Order Number 
DE8 149. 

The measurements, data reduction, and analysis contained 
herein are for the most part preliminary. The instrumentation 
system for dynamic measurements was not completed and so the 
measurements taken were in the static mode and a limited amount 
of instruments was used. Most of these preliminary measurements 
were made to characterize the losses in the roadway and the pickup 
of the dynamic RPEV system. By analysis of power, voltage, cur- 
rent and impedance-bridge measurements (at 100 Hz and 1000 Hz), 
the equivalent series resistance (ESR) and equivalent parallel resist- 
ance (EPR) of the roadway and pickup inductances and capaci- 
tances were derived. Separation of the inductive and capacitive 
losses was difficult because of the large ratio of stored energy to 
power loss, that is, the Q of each of these system elements, and the 
separation was accomplished by modeling the system losses and 
making a least-squares fit to the model with the test data. The 
bridge data was used primarily for capacitance and inductance 

’ values and the ESR or EPR data were not analyzed. 


34180 Conductivity of KoH electrolyte supersaturated 
with zincate. Liu, M.B.; Faulds, B.R.; Cook, G.M.; Yao, 
N.P. (Argonne Natl Lab, Ill, USA). Journal of the Electro- 
chemical Society; 128: No. 10, 2049-2052(Oct 1981). 

The specific conductivity of 7.32N KOH electrolyte with 
zincate concentrations ranging from 0 to 1.5M has been measured. 
The electrolyte conductivity was found to decrease with increasing 
zincate concentration. This finding is consistent with predictions 
based on the mixture rule. The equivalent conductance of 7.32N 
potassium zincate of 7/plus or minus/5 mho*cm/equiv. may indi- 
cate the formation of neutral associated ion pairs from potassium 
and zincate ions in the electrolyte. Further calculations indicated 
that the mixture rule yields predictions of conductivities for the 
KF-KOH and K/sub 2/CO/sub 3/-KOH systems that are in good 
agreement with experimental data in the literature. This work is 
pertinent to alkaline batteries to be used in electric vehicles. 19 refs. 


34181 Transistorized power switch and base drive circuit 
therefore. Lee, F.C.; Carter, R.A. (to Dept. of Energy). US 
Patent Application 246, 975. 24 Mar 1981. 21p. 

NASA case LEW-13,501-1. 

A high power switching circuit is disclosed which utilizes a 
four-terminal Darlington transistor block to improve switching 
speed, particularly in rapid turn-off. Two independent reverse drive 
currents are utilized during turn-off in order to expel the minority 
carriers of the Darlington pair at their own charge sweep-out rate. 
The reverse drive current may be provided by a current transform- 
er, the secondary of which is tapped to the base terminal of the 
power stage of the Darlington block. In one application, the 
switching circuit is used in each power switching element in a 
chopper-inverter drive of an electric vehicle propulsion system. 


3306 Vehicle Design Factors 


REFER ALSO TO CITATION(S) 34177, 34178 


34182 (NASA-CR—164587) Minimum fuel control of a 
vehicle with a continuously variable transmission. Burghart, 
J.H.; Donoghue, J.F. (Cleveland State Univ., OH (USA). 
Jun ’1980. 94p. NTIS, PC A05/MF AO1 

The design and evaluation of a el system for a sedan 
with a heat engine and a continuously variable transmission, is con- 
sidered in a effort to minimize fuel consumption and achieve satis- 
factory dynamic response of vehicle variables as the vehicle is 
driven over a standard driving cycle. Even though the vehicle 
system was highly nonlinear, attention was restricted to linear con- 
trol algorithms which could be easily understood and implemented 
demonstrated by simulation. Simulation results also revealed that 
the vehicle could exhibit unexpected dynamic behavior which must 
be taken into account in any control system design. 


ERA VOL. 7, NO. 13 / 4160 


3307 Emission Control 
REFER ALSO TO CITATION(S) 34157, 34158, 34697 


34183 (PB—81-188757) Evaluation of the applicability of 
inspection/maintenance tests on a Chevrolet Camaro Z-28, 
Technical report. Smuda, B. (Environmental Protection 
Agency, Ann Arbor, MI (USA). Inspection and Mainte- 
nance Staff). Dec 1980. 32p. NTIS, PC A03/MF AOl1. 

This report presents test results which were gathered to de- 
termine the suitability of existing I/M short tests on a Chevrolet car 
with a computer based emission control system. This car had a mi- 
croprocessor based engine control system with a dual bed catalyst. 
After suitable baselines were established, various components were 
made inoperative in the emission control system. Complete FTP, 
HFET, and I/M tests were run for each vehicle condition. Also an 
on-board system diagnostic check was performed for each configu- 
ration after the initial baselines. This report presents the measured 
data taken during the tests. 


34184 (PB—81-194094) Evaluation of the applicability of 
inspection/maintenance tests on a Toyota Celica Supra. Tech- 
nical report. Smuda, B. (Environmental Protection Agency, 
Ann Arbor, MI (USA). Inspection and Maintenance Staff), 
Dec 1980. 42p. NTIS, PC A03/MF AO1. 

This report presents test results which were gathered to de- 
termine the suitability of existing I/M short tests on a Toyota car 
with a computer based emission control system. This car had a mi- 
croprocessor based fuel injection system and a small light-off cata- 
lyst followed by a three-way catalyst. After suitable baselines were 
established, various components were made inoperative in the emis- 
sion control system. Complete FTP, HFET, and I/M tests were 
run for each vehicle condition. This report presents the measured 
data taken during the tests. 


34185 (PB—82-128059) Automotive emissions control 
technology. Final report Sep 79-Jul 80. Bernard, J.; Kauf- 
man, S.; Dulla, R.; Duleep, K.; Crawford, R. (Falcon Re- 
search and Development Co., Buffalo, NY (USA)). Jul 
1980. 179p. NTIS, PC A09/MF AO1. 

The primary objective of this study was to quantify and pre- 
dict the levels of Federally regulated exhaust emissions from in-use 
automotive vehicles in the 1975-1985 time period. Input data 
sources included the EPA Emission Factor Surveillance Program 
from 1977 through 1980, the California Air Resources Board, and 
major automotive manufacturers. Regression, failure analyses, and 
sources-of-variability analyses were employed. Major current/pro- 
jected emission control technologies were identified and evaluated 
with respect.to normal function and impact of malperformances. 
Fuel-switching, i.e., misfueling, behavior was analyzed and a model 
based on available data was formulated and exercised. Vehicle in- 
spection/maintenance (I/M) programs as a strategy for improving 
in-use emissions performance was assessed. Evaporative emissions 
and emissions-fuel economy-cost interrelationships were briefly ex- 
plored. 


3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 33258 


34186 (NP—2902048, pp 1-12) Fuel type and its future 
availability. Boddy, J.H. Apr 1980. The Watt Committee on 
er Boe Ltd., 75 Knightsbridge, London SW1X7RB, Eng- 
an 

In = an energy policy for transport. Report No. 7. 

Two scenarios are discussed, i.e., traditional liquid hydrocar- 
bon fuel supplies will still be available in similar quantities as today 
for the next 25 years, but will progressively get more expensive as 
demand grows and fossil fuel supplies get less and less accessible 
and some crisis happens that makes little liquid fossil fuel available 
for the major proportion of private road transport. Crisis solutions 
dealing with the first scenario that may well prove necessary are 
smaller lighter cars, improved energy efficiency, and use of strati- 
fied charged and diesel engines. Transmission efficiency and use of 
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hybrids and LPG are discussed. Some methods considered to meet 
the solution of the second scenario are: fuel cells, hydrogen-fueled 
piston engines, batteries, coal, Stirling engines, and gas turbines. 
(MCW) 


34187 (PB—81-226680) EPA evaluation of the ULX-15 

and ULX-15D under section 511 of the Motor Vehicle Infor- 

mation and Cost Savings Act. Technical report. Barth, E.A. 

NSA) May Protection Agency, Ann Arbor, MI 
SA)). May 1981. 25p. NTIS, PC A02/MF A011. 

On January 19, 1981, the EPA received a request from Fuel- 
teck Corporation for evaluation of a fuel saving device termed 
ULX-15 and ULX-15D. These devices are fuel additives that are 
claimed to improve gasoline and diesel engine combustion and 
thereby increase fuel economy. This document announces the con- 
clusions of the EPA evaluation of the ULX-15 and ULX-15D addi- 
tives under provisions of section 511 of the Motor Vehicle Informa- 
tion and Cost Savings Act. 


34188 (PB—82-122169) EPA evaluation of the SYNER- 
GY-1 fuel additive under Section 511 of the Motor Vehicle 
ae and Cost Savings Act. Technical report. Syria, 
S.L. (Environmental Protection Agency, —_ Arbor, MI 
(USA)). Jun 1981. 57p. NTIS, PC A04/MF AI 
This document announces the conclusions of “a EPA evalu- 
ation of the 'SYNERGY-1’ device under provisions of Section 511 
of the Motor Vehicle Information and Cost Savings Act. This addi- 
tive is intended to improve fuel economy and exhaust emission 
levels of two and four cycle gasoline fueled engines. 


34189 (PB—82-151895) Enggineering and economics of 
coal-fired ship propulsion. Bidwell, J.B. (Massachusetts Inst. 
of Tech., Cambridge (USA). Marine Industry Advisory 
Services). Jul 1981. 33p. NTIS, PC A03/MF AO1. 

New construction of coal-fired ships has been supported by 
studies and by placement of construction orders. Recognizing that a 
transition period will be necessary, studies underway at MIT are 
currently examining the more difficult case of converting existing 
ships from oil to coal-fired. The economic attraction of saving on 
fuel costs must te sufficiently large to compensate for diminished 
cargo space and increased weight in bunkers and machinery, as 
well as capital cost of conversion. These studies examine thermody- 
namic and mechanical problems of carrying out such a conversion. 
An economic comparison has been embodied in computer programs 
which have been run with today's prices and with projected prices 
of the two fuels. These studies show an economic incentive to con- 
vert existing ships to coal-firing, particularly for ships with high 
fuel costs. The minimum size of ship that spends a large proportion 
of its time at sea and carries low value cargo, such as bulk carriers 
and tankers, for which conversion would currently be profitable is 
70,000 DWT. 
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REFER ALSO TO CITATION(S) 32958, 32976, 33801, 33803, 33810, 33816, 
pe rer 33846, 33855, 33877, 33878, 33928, 34334, 34342, 34382, 35220, 


34190 (AD-A—108548/9) Comparison of notch-stress 
with strain-controlled low cycle fatigue of alpha-beta titanium 
alloys. Memorandum report. Krafft, J.M.; Yoder, G.R. 
(Naval Research Lab., Washington, DC (USA)). 4 Dec 
1981. 13p. NTIS, PC A02/MF AO1. 

Prior studies of the present authors provided two different 
tests of low cycle fatigue endurance of the same set of titanium 
alloys. Strain controlled push-pull deformation of axial specimens 
covered crack initiation life of up to 1000 cycles. Notch stress con- 
trolled tensile load cycling extended the range to 1 million cycles. 
All of Ti-6A1-4V, the test materials varied in oxygen content and in 
effective grain size. The results could not be compared directly be- 
cause of the disparity in the controlling variables; strain and stress 
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excursions respectively. It is found that both kinds of data form a 
consistent set if the total stress excursion is used as a basis of com- 
parison, except for cases of overly high notch loading. The earlier 
strain-controlled results were modeled by a cumulative cyclic creep 
strain criterion for crack initiation. This criterion appears to em- 
brace also the notch stress results, thus providing a promising 
means for extrapolating fatigue data. 


34191 (AD-A—109296/4) Surface reactions and 
crack growth. Technical report. Wei, R.P.; Simmons, G. 
Univ., Bethlehem, PA (USA). Inst. of Fracture and 
lid echanics). Aug 1981. 20p. S, PC A02/MF AOl. 
Recent fracture mechanics and surface chemistry studies of 
environment assisted crack growth in gaseous environments have 
shown that crack growth may be controlled in some systems by the 
rate of surface reactions and in others by the rate of transport of 
the aggressive environment to the crack tip. Based on consider- 
ations of surface reactions and gas transport, a model for surface 
reaction and transport controlled fatigue crack growth in single 
component gaseous environments was proposed and experimentally 
verified. In practice, however, there is usually more than one gas in 
a given environment. The various component gases can compete 
for surface reaction sites and therefore alter the fatigue crack 
growth response. In this paper, the development of the model for 
surface reaction and transport controlled fatigue crack growth in 
single component gaseous environments is briefly reviewed. Model- 
ing of fatigue crack growth in a binary gas mixture, in which one 
of the components acts as an inhibitor, is described, and the model 
is applied to the consideration of the influence of oxygen on fatigue 
crack growth in humid air. 


34192 (CONF-810801—58) Observations of the severity 
of notch-root radius in initiation of subcritical crack growth. 
Reuter, W.G.; Eiholzer, C.R.; Tupper, M.A. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1981. Contract AC07- 
761D01570. "20p. NTIS, PC A02/MF AOl. Order Number 
DE82005954. 

From 6. international conference on structural mechanics in 
reactor technology; Paris, France (17 Aug 1981). 

Slow bend tests were conducted on Charpy specimens con- 
taining precracks or machined notches of 0.10 or 0.25 mm radius. 
The test specimens were fabricated from three heats of annealed 
Type 304 stainless steel. The purpose of these tests was to examine 
the effects of notch root radius, in very ductile materials, on initi- 
ation of subcritical crack growth. In addition, it was intended to es- 
tablish the critical values of J, COD, etc. for the single-edge notch 
specimen for comparison with results obtained from specimens con- 
taining surface flaws. This paper will briefly describe only those re- 
sults of the calculation for J. The tests were monitored by acoustic 
emission to identify the load corresponding to initiation of subcriti- 
cal crack growth, by a crack-opening displacement gage (COD), by 
cross-head displacement, and by stop-action photography. 


34193 (CONF-810831—82) Tensile and low-cycle fatigue 
measurements on cross-rolled tungsten. Schmunk, R.E.; 

Korth, G.E. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Aug 1981. Contract AC07-761D01570. Sp. NTIS, PC A02/ 
MF AO1. Order Number DE82006273. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Low-cycle fatigue and tensile tests were performed on speci- 
mens fabricated from 14-mm (0.55-in.) cross-rolled tungsten plate 
which was prepared by a powder metallurgy process. Tests includ- 
ed measurements on both as-received and recrystallized specimens. 
Data have been obtained at 1088 K (1500°F) in vacuum, and at 
room temperature. Low-cycle fatigue data at both 1088 K and 
room temperature are in fair agreement with predictions based on 
the universal slopes equation for the as-received material condition. 
In contrast, fatigue data for recrystallized specimens at 1088 K fall 
considerably below prediction, except in the high cycles-to-fail (10° 
cycles) regime. Details of the test procedure as well as modification 
of the specimen configuration which was required for room tem- 
perature testing are reported. 
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34194 (DOE/ER/04799—3) Basic study of heat flow in 
fusion welding. Progress report to the US Department of 
Energy, October 1, 1980-October 1, 1982. Szekely, J.; Eagar, 
T.W. (Massachusetts Inst. of Tech., Cambrid 7 (USA). 

Center for Materials Science and eering). 1 

Contract AS02-78ER04799. 27p. S, PC A03/MF AOl. 

Order Number DE82007535. 

Progress is reported in an investigation whose purpose is the 
development of a fundamental understanding of heat and fluid flow 
in fusion welding operations and of the role played by heat and 
fluid flow in determining the mechanical and structural properties 
of the welds produced. To date, a good quantitative description has 
been developed of the temperature profiles for electroslag welding 
systems and an understanding has been derived of factors that de- 
termine the size of the heat-affected zone (HAZ). Mathematical 
models of heat and fluid flow in the weld pool and of the tempera- 
ture distribution in weldments using a moving heat source were de- 
veloped. Experiments were performed to determine the effects of 
welding process parameters on the size and shape of the weld pool 
and of the HAZ. An unexpected finding was that the size of the 
HAZ was not markedly dependent on any of the welding process 
parameters. (LCL) 


34195 (HEDL-SA—2457-FP) Occurence and prediction 
of sigma phase in fuel cladding alloys for breeder reactors. 
Anantatmula, R.P. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1982. Contract AC06- 
76FF02170. 26p. (CONF-820205—1). NTIS, PC A03/MF 
A01. Order Number DE82005887. 

From 111. AIME annual meeting; Dallas, TX, USA (1 Feb 
1982). 

, In sodium-cooled fast reactor systems, fuel cladding materi- 
als will be exposed for several thousand hours to liquid sodium. 
Satisfactory performance of the materials depends in part on the 
sodium compatibility and phase stability of the materials. This 
paper mainly deals with the phase stability aspect, with particular 
emphasis on sigma phase formation of the cladding materials upon 
extended exposures to liquid sodium. A new method of predicting 
sigma phase formation is proposed for austenitic stainless steels and 
predictions are compared with the experimental results on fuel 
cladding materials. Excellent agreement is obtained between theory 
and experiment. The new method is different from the empirical 
methods suggested for superalloys and does not suffer from the 
same drawbacks. The present method uses the Fe-Cr-Ni ternary 
phase diagram for predicting the sigma-forming tendencies and ex- 
hibits a wide range of applicability to austenitic stainless steels and 
heat-resistant Fe-Cr-Ni alloys. 


34196 (HEDL-SA—2504-FP) Computer simulation of 
high-energy recoils in FCC metals: cascade shapes and sizes. 
Heinisch, H.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1981. Contract A 76FF02170. 
6p. (CONF- -810831—83). NTIS, PC A02/MF A0O1. Order 
Number DE82006032. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Displacement cascades in copper generated by primary 
knock-on atoms with energies from 1 keV to 500 keV were pro- 
duced with the computer code MARLOWE. The sizes and other 
features of the point defect distributions were measured as a func- 
tion of energy. In the energy range from 30 keV to 50 keV there is 
a transition from compact single damage regions to chains of gener- 
ally closely-spaced, but distinct multiple damage regions. The aver- 
age spacing between multiple damage regions remains constant 
with energy. Only a small fraction of the recoils from fusion neu- 
trons is expected to produce widely separated subcascades. 


34197 (IA—1364, pp 127) Temperature distribution in a 
stainless steel go pe cylinder welded by TIG. Kohn, G.; 

Maarek, V.; Galili, M.; Stern, A. Jul 1981. Dep. NTIS (US 
Sales Onl y). 


In Research laboratories annual report 1980. 


34198 (IA—1364, pp 127-129) Ultrasonic method for 
testing of thin-walled stainless steel tube welds. Bendec, F.; 
Peretz, M.; Krup, M.; Kainan, A.; Stern, A. Jul 1981. Dep. 
NTIS (US *Sales' Only). 
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In Research laboratories annual report 1980. 


34199 (IA—1364, PP 121-123) Influence of hydrogen gas 
exposure on the plastic flow and fracture mode of 316L stain- 
less steel. thal, Y.; Magen, A.; Mark-Markowitch, M.; 
weal A. (Israel Atomic Energy Commission, Tel Aviv): 
D. (Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jul 1981. Dep. NTIS (US Sales Only). 
In Research laboratories annual report 1980. 


34200 (KFK—3051, pp 8-10) Phonon density of states of 
Nb/sub Lip ty ol .25/. Gompf, F.; Scheerer, B. Dec 1980. 
Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34201 anit p 11) Search for phonon anomalies 
in the intermedia’ ence compound CeSns. Holland- 
Moritz, E.; Wohlleben D.; Staehr, S.; Liebertz, J.; Pints- 
chovius, L. Dec 1980. Dep. ‘NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34202 (KFK—3051, pp 16-18) Lattice dynamics of the 
laves phase compounds LaAl and YAk. Yeh, C.T.; Loewen- 
haupt, M.; heuer, B.; Nuecker, N. Dec 1980. Dep. NTIS 
(US Sales ‘Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34203 (KFK—3051, pp 19-20) Comparison of the phonon 
densities of states of the metallic glass FesZreo with 1% and 
with 7% krypton. Gompf, F.; Renker, B.; Schmidt, H.J. Dec 
1980. Dep. NTIS (US Sales Only) 

In Progress report of the a Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34204 (LA—8943) Review of operating experience at the 
Los Alamos Plutonium Electrorefining Facility, 1963-1977. 
Mullins, L.J.; Morgan, A.N. (Los Alamos National Lab., 
NM (USA)). Dec 1981. Contract W-7405-ENG-36. 24p. 
NTIS, PC A02/MF A0O1. Order Number DE82010022. 

This report reviews the operation of the Los Alamos Pluto- 
nium Electrorefining Plant at Technical Area 21 for the period 
1964 through 1977. During that period, approximately 1568 kg of 
plutonium metal, > 99.95% pure, was produced in 653 runs from 
1930 kg of metal fabrication scrap, 99% pure. General consider- 
ations of the electrorefining process and facility operation and rec- 
ommendations for further improvement of the process are dis- 
cussed. 


34205 (LBL—13626) Morphology of grain-boundary seg- 


regation: effect of grain-boundary structure in A1-Zn alloys. 
Briceno-Valero, J.M. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1981. Contract W-7405-ENG-48. 112p. NTIS, 
PC A06/MF AO1. Order Number DE82010341. 

Thesis. 

A high spatial resolution study of the behavior of Zn solute 
in Al bicrystals has been conducted using x-ray energy-dispersive 
spectroscopy (EDS) in a TEM/STEM instrument. The effects of 
relative crystal orientation were studied in order to establish the re- 
lationship between the crystallography and structure of high angle 
grain boundaries and grain boundary segregation phenomena. It 
was observed that both structure and heat treatment affect the dis- 
tribution of solute at the grain boundary. Specimens subjected to 
short annealing cycles were found to exhibit a periodic distribution 
of Zn along the grain boundary plane prior to the appearance of 
any evidence suggesting precipitation had occurred. The periodic- 
ity of the segregation event was found in several cases to agree 
with the expected intervals of atomic relaxations in the O-lattice. 
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34206 (PB—82-857749) Corrosion and erosion protection 
in coal gasification environments. January, 1966-December, 
1981 (citations from the Metals Abstracts Data Base). Report 
for Jan 66-Dec 81. (National Technical Information Service, 
oe. VA (USA)). Dec 1981. 167p. NTIS PC NO1/ 


The factors contributing to corrosion and erosion of materi- 
als in coal gasification environments are discussed. Materials selec- 
tion for corrosion protection is also presented in terms of the physi- 
cal properties. Emphasis is placed on sulfidation and oxidation 
resistance of refractory metals, particularly the nickel base superal- 
loys. (Contains 188 citations fully indexed and including a title list.) 


34207 (PNL-SA—8718) Radiation damage studies in 
CTR materials using dual-beam irradiation. Brimhall, J.L. 
(Pacific Northwest Lab., Richland, WA (USA)). 1980. Con- 
tract AC06-76RL01830. 16p. (CONF-801111—58). NTIS, 
PC A02/MF AO1. Order Number DE82007123. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A dual beam, ion irradiation facility for studying radiation 
damage problems applicable to fusion first walls has been described. 
Experiments on molybdenum have shown that co-implanted helium 
can alter the internal void microstructure during heavy ion irradia- 
tion but does not appreciably change the total swelling. Heavy ion 
irradiation of a Nb-1 Zr alloy have shown that irradiation can 
induce precipitate formation and that existing precipitates can influ- 
ence the damage microstructure. 


34208 (RFP—3224) Effects of minor elements on GTAW 
fusion-zone shape. Heiple, C.R.; Roper, J.R. (Rockwell In- 
ternational Corp., Golden, CO (USA). Rocky Flats Plant). 
Nov 1981. Contract AC04-76DP03533. 28p. NTIS, PC 
A03/MF AO1. Order Number DE82005633. 

A number of studies have reported changes in the shape of 
GTA welds in stainless steels and other materials with variations in 
the concentration of one or more impurities in the base metal. Sev- 
eral mechanisms have been proposed by which the impurities could 
influence weld shape, including interaction with and consequent al- 
teration of the arc, changes in the liquid-vapor or solid-liquid inter- 
facial energy, and alteration of fluid flow patterns in the weld pool. 
Variable GTA weld penetration in stainless steels has been studied 
at our facility for a number of years. This research has led to a 
model in which it is proposed that minor elements change weld 
pool shape by altering surface tension gradients on the weld pool. 
Changing the surface tension gradients changes fluid flow patterns 
in the weld pool and thereby the shape of the pool. The proposed 
mechanism and the experimental evidence from which it was de- 
rived is presented. Available experimental evidence on the surface 
tension behavior of iron and steel melts is also summarized. 


34209 (UCRL—87010) Quantitative adhesion data for 
two energetic physical vapor-deposition processes. Beat, T.G.; 
Griggs, G.E.; Dini, J.W. (Lawrence Livermore National 
Lab., CA (USA)). 15 Dec 1981. Contract W-7405-ENG-48. 
16p. (CONF-820301—3). NTIS, PC A02/MF AOl. Order 
Number DE82004785. 

From 2. American Electroplater’s Society symposium on 
plating on difficult to plate metals; St Louis, MO, USA (Mar 1982). 

This paper provides quantitative ring shear adhesion data for 
copper plated on titanium (Ti-6A1-4V) by the hot hollow cathode 
physical vapor deposition process and copper plated on 304 stain- 
less steel by magnetron ion plating. These are the first known pub- 
lished data of these types for physically vapor deposited coatings 
and they show that adhesion on difficult to plate substrates was 
quite good and compares favorably with data for electrodeposited 
coatings on similar substrates. 


34210 Growth of high quality epitaxial Ge films on 
(100)Si by sputter deposition. Bajor, G.; Cadien, K.C.; Ray, 
M.A.; Greene, J.E.; Vijayakumar, P.S. (Departments of 
Metallurgy, the Coordinated Science Laboratory, and the 
Materials Research Laboratory, University of Illinois at 
Urbana—Champaign, Urbana, Illinois 61801). Applied Phys- 
“ Pee Die No. 5 ” 696-698(15 Apr 1982). Contract AC02- 
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Expitaxial Ge films ~ 1.5 ym thick, were grown on (100) Si 
substrates at relatively low temperatures, 470°C, by rf sputter depo- 
sition. Low-energy ion bombardment of the substrate and growing 
film during deposition provided compositional grading of the lattice 
mismatched interface. X-ray diffraction and electron channeling 
spectra indicated that the films were single crystals while Hall 
measurements showed them to be p type with p(300 K)al x 10’ 
cm™* and corresponding carrier mobilities, 1280 cm?/Vs, compara- 
ble to the best bulk crystals. The thickness of the compositionally 
graded junction was found by Auger electron spectroscopy depth 
profiling to be ~200 nm. C-V measurements indicated that over 
this region the net acceptor concentration increased from 4 x 10** 
cm™* near the substrate surface to the bulk film value of 1 x 10%” 
cm™*, Large area p-n diodes exhibited reverse breakdown voltages 
of > or =10 V. 


34211 Infrared quenching of photoconductivity and the 
study of gap states in “Ka amorphous silicon alloys. 
Vanier, P.E.; Griffith, R.W. (Department of Energy and 
Enviro! vironment, = aan Fah ‘National Laboratory, Upton, 
New York 11973). Journal of Applied Physics; 53: No. 4, 
3098-3102(Apr 1982). Contract A 02- 76CH00016. 

Infrared quenching of photoconductivity has been investigat- 
ed for plasma-deposited a-Si:H alloys. The temperature and spectral 
dependences of the quenching are consistent with a two-level 
model of competing recombination centers. The infrared quenching 
spectrum shows that this effect occurs for photons having energies 
in the range 0.4 eV<hv/sub ir/ <1.6 eV. The low energy thresh- 
old is found at E/sub t/ = 0.41 eV for T = 100 K. This threshold 
shifts slightly with temperature in a manner expected for the quasi- 
Fermi level for trapped holes. 


34212 Magnetization and Curie temperature of composi- 
tionally modulated Cu/Ni films. Zheng, J.Q.; Ketterson, J.B.; 
Falco, C.M.; Schuller, I.K. ent of Physics and As- 
tronomy and Materials Researc Center, Northwestern Uni- 
versity, Evanston, Illinois 60210). Journal of Applied Physics; 
7 No. 4, 3150-3155(Apr 1982). Contract W-31-109-ENG- 

We report detailed measurements of the magnetization of 
Cu/Ni composition modulated foils as a function of temperature, 
magnetic field, composition wavelength, and composition ampli- 
tude. We find a Curie temperature that initially increases rapidly 
with wavelength but quickly saturates. We also find that the Curie 
temperature is independent of composition amplitude which we as- 
cribe to the existence of disk-like Ni clusters. 


34213 Initial stages of high-temperature metal sete 
Yang, C.Y.; O'Grady, W.E. (Department of a 
Environment, Brookhaven National Laboratory, = 
New York 11973). Journal of Vacuum Science and Technol- 
ogy; 20: No. 4, 925-929(Apr 1982). AC02-76CH00016. 

In this paper we will discuss the application of XPS and 
UPS to the study of the initial stages of high-temperature (>350 
°C) electrochemical oxidation of iron and nickel. In the high-tem- 
perature experiments, we have electrochemically oxidized iron and 
nickel electrodes in contact with a solid oxide electrolyte in the 
UHV system. The great advantages of this technique are that the 
oxygen activity at the interface may be precisely controlled and the 
ability to run the reactions in UHV allows the simultaneous obser- 
vation of the reactions by XPS. 


34214 Auger electron spectroscopy (AES) study of the 
initial stages of oxidation of the single crystal Be (0001) sur- 
face. Fowler, D.E.; Blakely, J.M. (Materials Science and 
Engineering, Cornell University, Ithaca, New York 14853). 
Journal of Vacuum Science and Technology; 20: No. 4, 930- 
933(Apr 1982). AC02-79ER10501. 

The oxidation of Be(0001), in particular the early stages of 
the reaction, was tracked dynamically by AES using a computer 
controlled single pass CMA. The reaction was followed by moni- 
toring the three Auger transitions, Be(KVV), BeO(KVV), and 
O(KVV) in dN/dE mode. Because the Be(KVV) and the 
BeO(KVV) signals overlap, a multiple linear regression analysis 
based on a linear combination of the spectra of clean, cleaved Be 
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and a BeO crystal was done to separate them. Results have been 
obtained for oxygen partial pressures ranging from 4.7 x 10™7 Pa 
(3.6 x 10-® Torr) to 1.3 x 10~* Pa. Considerable structure is seen in 
the uptake curves suggesting the occurrence of multiple stages of 
growth. The oxidation process appears to be linearly dependent on 
pressure for high pressures. Further conclusions are made difficult 
due to the strong enhancement of the oxidation by the AES inci- 
dent electron beam. Finally, at all pressures studied, an excess of 
oxygen signal compared to that expected from stoichiometric BeO 
exists in the very early stage of the oxidation. 


34215 Thermal desorption measurements for estimating 
bakeout characteristics of vacuum devices. Beavis, L. (Photo- 
voltaic Projects, Sandia National Laboratories, Albuquer- 
ue, New Mexico 87185). Journal of Vacuum Science and 
echnology; 20: No. 4, 972-977(Apr 1982). AC04- 
76DP00789. 

The present paper deals with experiments which indicate 
that vacuum devices with proper bakeout will remain at vacuum 
for several year periods when isolated from pumps and 
pumping.(AIP) 


$4216 Deuterium trapping by impurities in copper. 
Mitchell, D.J. (Applied Physics Division, 2563, Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Journal of Vacuum Science and Technology; 20: No. 4, 1048- 
1051(Apr 1982). 

The addition of Er, Zr, or Ti to copper provides trapping 
sites for hydrogen isotopes, which causes the apparent diffusivity of 
hydrogen to take on values that are smaller than its normal diffusi- 
vity in pure copper. This apparent diffusivity can be described in 
terms of the dopant concentration and the binding energy of the 
hydrogen isotope to the traps. Criteria are met that enable the re- 
sults of permeation breakthrough measurements, which were made 
between 300° and 700 °C, to be extrapolated to room temperature. 
The resultant lag-time for deuterium breakthrough for a 0.25-mm- 
thick membrane of Cu containing 0.88 at.% Er, for example, ex- 
ceeds 1000 years at 25 °C. Therefore, this alloy is suitable for use in 
vacuum enclosures where it is necessary to restrict hydrogen per- 
meation for long periods of time. Thermodesorption measurements 
for samples that were exposed to deuterium reveal that there are 
two types of traps in these alloys, and demonstrate that deuterium- 
to-dopant atomic ratios approaching two can be obtained. 


34217 Measurement of Hoa, D2 solubilities in Zr—Al. 
Knize, R.J.; Cecchi, J.L.; Dylla, H.F. (Plasma Physics Lab- 
oratory, Princeton University, Princeton, New Jersey 
08544). Journal of Vacuum Science and Technology; 20: No. 
4, 1135-1137(Apr 1982). AC02-76-CHO-3073. 

We have measured solubility constants for hydrogen and 
deuterium in the Zr—Al alloy to be: K/sub H/ = exp [11.1(5)- 
16900(600)/T] [Torr/(Torrx1/g)?] and K/sub D/ = exp [12.2(8)- 
16800(600)/T] [Torr/(Torrx1/g)?], respectively, where K is defined 
implicitly by P = Kq? with P the equilibrium pressure (in Torr) 
and q the bulk concentration (in Torrxl/g). These values, in con- 
junction with a model for the solubility, predict that the constant 
for tritium, K/sub T/ ~4K/sub H/. Consequently, the regenera- 
tion of tritium will be faster by a factor of 4 over that for hydrogen 
at the same temperature, or the tritium regeneration temperature 
can be reduced~50 K compared to hydrogen for the same regen- 
eration time. 


34218 Vacuum deposition of high quality metal films on 
porous substrates. Barthell, B.L.; Duchane, D.V. (Los 
Alamos National Laboratory Los Alamos, New Mexico 
87545). Journal of Vacuum Science and Technology; 20: No. 
4, 1341-1344(Apr 1982). W-7405-ENG-36. 

A composite mandrel has been developed consisting of a 
core of low density polymethylpentene foam overcoated with a 
thin layer of film-forming polymer. The surface tension and viscos- 
ity of the coating solution are important parameters in obtaining a 
polymer film which forms a continuous, smooth skin over the core 
without penetrating into the foam matrix. Water soluble film 
formers with surface tensions in the range of 45 dyn/cm and mini- 
mum viscosities of a few hundred centipoises have been found most 
satisfactory for coating polymethylpentene foam. By means of this 
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technique, continuous polymer fims with thicknesses of 10—20 ym 
have been formed on the surface of machined polymethylpentene 
foam blanks. Aluminum has been vacuum deposited onto these 
composite mandrels to produce metal films which appear smooth 
and generally defect free even at 10 000 times magnification. 


34219 AES and SEM studies of oxide and sulfide scales 
formed on sputter-deposited 304 stainless steel at 800 and 950 
°C, Baer, D.R.; Prater, J.T. (Pacific Northwest Laboratory, 
Richland, Washington 99352). Journal of Vacuum Science 
er taal 20: No. 4, 1396-1399(Apr 1982). AC06- 
7 


High temperature (800—950 °C) corrosion studies of fine- 
grained sputter-deposited 304 stainless steel have been conducted at 
low pressures (< 10~? Pa) in an Auger electron spectroscopy (AES) 
UHV chamber and compared with studies performed in an environ- 
ment of mixed gases containing O and S. In situ surface analysis 
performed at low gas pressures has provided a detailed examination 
of the diffusion processes that occur during alloy corrosion. Oxide 
scales formed at 10-2 Pa O2 on sputter-deposited fine-grained 304 
stainless steel have been found to closely resemble those formed in 
mixed-gas environments at atmospheric pressure, suggesting that 
the same mechanisms are active in both situations. During initial 
oxidation at 10~? Pa of Y-doped samples, a silicon oxide was ob- 
served by AES to form and then to be covered by a growing chro- 
mium oxide. This relates well to the silicon-rich oxide subscale 
found on similar samples following 24 h in the mixed-gas environ- 
ment and suggests that the presence of Y affects Si mobility. In ad- 
dition, the oxide scales on some samples exposed to the mixed gas 
were observed to be covered by FeS. In the AES system, exposure 
of oxidized samples to H2S caused a sulfur layer to build on the 
surface which drew iron onto the oxide-scale surface faster than 
sulfur diffused into the oxide. This result implies that an FeS layer 
can form on the surface at an earlier stage of attack than previously 
thought and can be a significant aspect of the corrosion process. 


34220 Neutron study of the spin reorientation transition 
in Gd. Cable, J.W.; Koehler, W.C. (Solid State Division, 
Oak Ridge National Laboratory, Oak 1% Tennessee 
37830). Journal of Applied Physics; 53: No. 3, 1904-1906(1 
Mar 1982). 

The temperature dependence of the spin orientation in Gd 
has been reexamined with particular emphasis on the spin-reorienta- 
tion phase transition near 235 K. The spin orientation and the rela- 
tive magnetization were determined in the 9—310 K region from 
Bragg intensity measurements on the (100) and (002) reflections 
from an isotopic single crystal of Gd. At low temperatures, the 
angle between the spin and the c axis is 40°. This angle @ increases 
with increasing temperature up to 71° at 130 K and then remains 
constant out to 220 K where it begins a precipitous decrease on ap- 
proaching the reorientation transition at T/sub r/=235 K. Unex- 
pected intensity behavior was observed both below T/sub r/, 
where the relative magnetization dips about 3% below the smooth 
curve in the 220—234 K region, and above T/sub r/, where Bragg 
intensity remains at the (002) position out to about 285 K. Since the 
anisotropy constants of Gd indicate that @ = 0 above T/sub r/, we 
attribute this (002) intensity to long wavelength orientation fluctu- 
ations and assume that only the average @ is zero above T/sub r/. 
In spite of this complication, the transition exhibits Landau behav- 
ior in that the order parameter sin @ follows a (T/sub r/-T)/sup 1/ 
2/ dependence in the range 223—-234 K. 


34221 Neutron polarization analysis measurements on the 
spiral phase of MnP. Moon, R.M. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Journal of Applied Physics; 53: No. 3, 1956-1957(1 Mar 1982). 

Neutron polarization analysis experiments have been used to 
remove a long-standing uncertainty in the details of the spiral struc- 
ture of MnP. With this technique the scattering from orthogonal 
components of the magnetic moment can be measured separately. 
For the 2 +- 6,0,0) satellites, the ratio of spin-flip scattering (c-axis 
components) to spin-non-flip scattering (b-axis components) is 1.091 
+- 0.007. This result can be interpreted either in terms of an ellipti- 
cal spiral or in terms of a distorted circular spiral with bunching 
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along the easy axis. The issue was resolved in favor of the bunch- 
ing model by finding third-order satellites of the correct intensity. 


$4222 Fermi surface measurements of lutetium. Johan- 
son, W.R.; Crabtree, G.W.; Schmidt, F.A. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Journal of Ap- 
plied Physics; 53: No. 3, 2041-2043(1 Mar 1982). 

We report de Haas-van Alphen (dHvA) measurements of the 
Fermi surface of lutetium at temperatures down to 0.3 K and in 
fields up to 150 kG in the (1010) and (1120) planes. Lutetium, 
having a filled 4f shell, serves as a nonmagnetic prototype of the 
structurally similar (hcp), trivalent, heavy rare earths from Gd to 
Tm. No complete frequency branches were observed, indicating 
that there are no closed pieces of surface. We observed all but one 
orbit predicted by relativistic-augmented-plane wave (RAPW) cal- 
culations of Keeton and Loucks, and the data support a geometry 
that is in good qualitative agreement with the existence of nested 
open electron and hole sheets. 


34223 Search for magnetism in hcp ¢-Fe. Cort, G.; 
Taylor, R.D.; Willis, J.O. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87455). Journal of Applied 
Physics; 53: No. 3, 2064-2065(1 Mar 1982). 

We report the results of our recent experimental investiga- 
tion which extends the search for magnetic ordering in the high- 
pressure, hcp phase of iron (€-phase) to a temperature of 0.030 K. 
Moessbauer effect measurements were performed in the pressure 
range from atmospheric pressure to 21.5 GPa on a foil of natural 
iron (doped with 57Co). Measurements were made of the properties 
of both the a- and ¢-phase constituents of the sample. No measur- 
able magnetic hyperfine field was observed in the €-phase from any 
of the spectra at pressures as high as 21.5 GPa and temperatures as 
low as 0.030 K. 


34224 Electronic structure and magnetic properties of 
CeAk . Jarlborg, T.; Freeman, A.J.; Koelling, D.D. (Physics 
Department, Northwestern University, Evanston, Illinois 
60201). Journal of Applied Physics; 53: No. 3, 2140-2141(1 
Mar 1982). 

Self-consistent electronic energy band calculations have been 
performed utilizing the LMTO method for CeAl: in assumed para- 
magnetic, induced ferromagnetic, and antiferromagnetic states. The 
paramagnetic Ce f band is roughly 1 eV wide and is located pri- 
marily above the Fermi energy with a leading edge extending 
down and producing a very high density of states at the Fermi 
energy. The induced ferromagnetic calculation shows large en- 
hancement of the field but appears to decay when the field is re- 
moved. We have approximated the observed ‘antiferromagnetic 
structure by the simple two sublattice form which does not enlarge 
the unit cell. The f level density of states is sharply narrowed in 
this state. Further, the state is self-consistently stable; after the ficti- 
tious driving field is removed, it does not decay away and results in 
a moment of 0.88 B in good agreement with the neutron results of 
Barbara et al. 


34225 Muon spin relaxation studies of the spin glass 
AgMn. Heffner, R.H.; Leon, M.; Schillaci, M.E.; Ma- 
cLaughlin, D.E.; Dodds, S.A. (Los Alamos National Labo- 
ratory, Los Alamos, New Mexico 87545). Journal of Applied 
Physics; 53: No. 3, 2174-2178(1 Mar 1982). 

We report measurements of magnetic ion dynamics in the 
spin-glass sytem AgMn (1.6 at. %) using the muon spin relaxation 
technique (SR). The salient features of the theoretical »SR line- 
shapes in zero and finite longitudinal applied fields are reviewed. 
Zero-field measurements below the glass temperature (T/sub g/ = 
7.6 K) exhibit a static width a(T) which decreases with increasing 
temperature reminiscent of an “order parameter” behavior. At T< 
or ~T/sub g//2 the static width is consistent with that calculated 
for a random orientation of frozen Mn spins. The temperature de- 
pendence of a(T) is attributed to rapid, small-amplitude fluctuations 
of the local field about its quasistatic equilibrium position. An ap- 
parent stiffening of the fluctuation frequency spectrum is observed 
as the applied magnetic field is increased. The measured upper limit 
for frequencies which significantly relax the muon spin is about 
50—100 times smaller than the peak in the mode density calculated 
by Walstedt and Walker in Monte Carlo simulations of small-ampli- 
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tude harmonic excitations in CuMn (0.9 at. %), a system similar to 
ours. Above T/sub g/ the spin motion changes dramatically, from 
small-amplitude fluctuations to nearly complete reorientation, as ex- 
pected. Measurements in longitudinal fields above T/sub g/ con- 
firm the anomalous field-induced static broadening reported in ear- 
lier transverse field measurements. 


Magnetic moment distribution in Co-V alloys. 
Cable, J.W. (Solid State Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37830). Journal of Applied 
Physics; 53: No. 3, 2456-2458(1 Mar 1982). 

Magnetization and neutron scattering measurements were 
made on Co-V alloys containing 10, 15, and 20 at.% V to deter- 
mine the local environment effects on the magnetic moment distri- 
bution in this system. The magnetization data agree with earlier re- 
sults and suggest the presence of some hcp phase in the 10% 
sample. This was confirmed by the neutron data which showed 
both fcc and hcp phases in an approximate 4:1 volume ratio for this 
alloy. The other two samples were single phase fcc but the 15% 
alloy was disordered while the 20% alloy was ordered in the 
CusAu-type structure with the maximum order consistent with the 
concentration. In this ordered alloy, the excess Co occupies the V 
sites. These wrong sited” Co atoms have 12 Co nearest neighbors 
and larger magnetic moments than the "properly sited” Co atoms 
which have an average of 8.8 Co nearest neighbors. The average 
moments associated with these two types of sites were determined 
from flipping-ratio measurements on the superlattice and fundamen- 
tal reflections. The values obtained are 0.28 y/sub B//Co for the 
proper-site atoms and 1.3 /sub B//Co for the wrong-site atoms. 
Average moments at the Co and V sites were determined from the 
diffuse scattering for the 10% and 15% alloys. The results are 1.38 
p/sub B//Co and -0.26 u/sub B//V for the 10% sample and 1.05 
p/sub B//Co and -0.11 ./sub B//V for the 15% sample. 


34227 Superconductivity and magnetism in the Ho/sub 1- 
x/Er/sub x/Rh,B, alloy system. Mook, H.A.; Koehler, 
W.C.; Sinha, S.K.; Crabtree, G.W.; Hinks, D.G.; Maple, 
M.B.; Fisk, Z.; Johnston, D.C.; Woolf, L.D.; ; 
H.C. (Solid State Division, Oak Ridge National Laboratory 
Oak ata Tennessee 37830). Journal of Applied Physics; 53: 
No. 3, 2614-2618(1 Mar 1982). 

We have used neutron scattering techniques to examine the 
magnetic transitions in the Ho/sub 1-x/Er/sub x/Rh,B, pseudoter- 
nary system. A wide variety of behavior is found, ranging from 
mean-field behavior for HoRh,B, to complicated behavior for 
ErRh,B,, where superconductivity and long-range ferromagnetic 
order coexist between 0.7 and 1.2 K. Long-range ferromagnetic 
order is found at the lowest temperatures for all alloy compositions. 
Alloys with more than about 30% Ho order magnetically along the 
c axis and superconductivity is destroyed in these alloys in a sharp 
transition coincident with magnetic ordering. Alloys near the 
ErRh,B, composition order in the basal plane but undergo a com- 
plex ordering process through a sinusoidally modulated state. Be- 
cause Ho and Er have competing orthogonal magnetic anisotropies, 
compounds near the composition Ho/sub 0.25/Er/sub 0.75/Rh«B, 
are near a multicritical point in the magnetic phase diagram. 


34228 Magnetic field induced superconductivity. Fuller, 
W.W.; Wolf, S.A.; Huang, C.Y.; Harrison, D.W.; Luo, 
H.L.; Maekawa, S. (Naval Research Laboratory, a 
ton, D.C. 20375). Journal of Applied Physics; 53: No. 3, 262 
2624(1 Mar 1982). 

The electrical resistance R and magnetic susceptibility chi of 
the pressure induced superconductors Sn/sub x/Eu/sub 1.2-x/ 
MoeSs have been investigated as a function of magnetic field H up 
to 17 T and at pressures up to 18 kbar. Anomalous behavior is ob- 
served both in R versus H and chi versus H. The resistive behavior 
at p = 14 kbar at low temperatures is consistent with field en- 
hanced superconductivity resulting from a large exchange field that 
compensates the applied field. 
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34229 pSR measurement of rare-earth moment dynamics 
in the Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system. 
Boekema, C.; Heffner, R.H.; Hutson, R.L.; Leon, M.; Schil- 
laci, M.E.; Smith, J.L.s Dodds, S.A; MacLaughlin, D.E. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Applied Physics; 53: No. 3, 2625- 
2627(1 Mar 1982). 

p»SR measurements have been carried out in the ternary 
rare-earth system Ho/sub x/Lu/sub 1-x/Rh,B,, x = 0, 0.7, and 1, 
to study the effects of superconductivity and magnetic order on Ho 
moment dynamics in this alloy series. In nonmagnetic LuRhB,, 
muon relaxation is due to nuclear dipolar fields; the decrease of the 
relaxation rate above ~200 K is attributed to the onset of muon 
diffusion at this temperature. In HoRh,B,, the zero-field relaxation 
rate A(T) exhibits a strong maximum well above the magnetic or- 
dering temperature T/sub M/ = 6.6 K, but no singularity at T/sub 
M/. Instead, the relaxation function develops a form indicative of 
very slow Ho moment fluctuations below ~9 K. The high-tem- 
perature relaxation rates are too low to be explained by a ferromag- 
netic mean-field estimate of the exchange frequency; interactions of 
competing signs may be involved. For x = 0.7, where reentrant su- 
perconductivity is observed between T/sub M/ = 4.1 K and T/sub 
S/ = 7.7 K, a shoulder in A(T) is observed between T/sub M/ and 
T/sub S/. This seems to indicate an important effect of supercon- 
ductivity on Ho moment dynamics. 


34230 Moessbauer study of superconducting LaFeP:2. 
Shenoy, G.K.; Noakes, D.R.; Meisner, G.P. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Journal of Ap- 
plied Physics; 53: No. 3, 2628-2630(1 Mar 1982). 

The ternary compound LaFe,P;2 having a "filled skutteru- 
dite” structure is a superconductor with T/sub c/ = 4.08 K. We 
have used the Moessbauer effect of 5’Fe to show that the magnetic 
moment of Fe in LaFe,Pi2 is less than 0.01p,/sub B/. The value of 
the measured isomer shift indicates a spin-paired 3d configuration 
of Fe. The temperature dependence of the shift and the resonance 
fraction are used to establish a weak coupling of 3d electrons with 
the phonons, the coupling parameter being about 0.4 to 0.5. 


34231 Solid phase reduction of SiO. in the presence of an 
Al layer. Blattner, R.J.; Braundmeier, A.J. Jr. (Charles 
Evans & Associates, 1670 S. Amphlett Boulevard, Suite 120, 
San Mateo, California 94402). Journal of Vacuum Science 
and Technology; 20: No. 3, 320-323(Mar 1982). FG02- 
79ETOO78-A001. 

In an evaluation of diffusion barriers for high-temperature 
solar absorber/reflector tandems we have found that an Al film can 
reduce SiOz to form Si and AlOs. This observation is consistent 
with thermodynamic data on the heats of formation of the com- 
pounds from the elements. The reaction was found to go to com- 
pletion for a 1 m-thick Al layer on 3000 A of thermal SiO: in less 
than 1000 h at 510 °C. Similar reactions were found with micro- 
scope slide glass and optical grade quartz. No intermixing between 
the two reaction products could be detected by either Auger depth 
profiling or Auger microscopy of the sputter crater wall. Alterna- 
tively, both sputtered and e~ -gun evaporated AlOs diffusion bar- 
riers effectively stabilize an Al film under these annealing condi- 
tions. Thus SiO: and/or silica glass are inappropriate for high-tem- 
perature solar applications when adjacent to Al. This applies to 
solar receiver structures as well as front or back surface mirrors de- 
signed to operate at significantly elevated temperatures (~ 500 °C). 


34232 Oxidation and reduction of Ni—Cr alloys. Smith, 


K.L.; Schmidt, L.D. (Department of Chemical Engineering 
and Materials Science, University of Minnesota, Minneapo- 
lis, Minnesota 55455). Journal of Vacuum Science and Tech- 
nology; 20: No. 3, 364-367(Mar 1982). 

The oxidation and subsequent reduction of Ni—20 Cr was 
studied by scanning Auger microanalysis and x-ray photoelectron 
spectroscopy (XPS) with argon ion sputter profiling. Oxidation at 
800 °C produced a 5000 A layer of NiO over a 4000 A layer of 
primarily Cr2O; on the alloy grain faces. Near the alloy grain 
boundaries a band of Cr2O3; formed which was 10 000 A wide and 
2000 A thick. The rate of reduction of the oxide films was found to 
depend on the He pressure. After 2 h at 500 °C and 0.02 Torr of He 
a <100 A Ni metal film formed over the NiO while at 1 atm of He 
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the NiO layer was completely reduced to Ni metal. The surface 
and subscale layers of Cr2Os; were not reduced under either condi- 
tion. 


34233 Cu(100) multilayer relaxation. Davis, H.L,; 
Noonan, J.R. (Solid State Division, Oak Ridge National 
Laboratory, Oak Rid; Tennessee 37830). Journal of 
Vacuum Science and Technology; 20: No. 3, 842-845(Mar 
1982). W-740S-ENG-26. 

To investigate whether multilayer relaxation could be dem- 
onstrated to exist in a relatively simple metallic surface, existing 
LEED data for Cu(100) have been reanalyzed. The results from the 
new analysis clearly provide evidence for multilayer relaxation in 
Cu(100), and the first and second interlayer spacing are indicated to 
deviate (-1.10 +- 0.40)% and (+1.70 +- 0.60)%, respectively, from 
the bulk value. Evidence is also found to suggest that the third in- 
terlayer spacing is expanded by more than 1%. The quoted values 
for the deviations of the first and second interlayer spacings are 
mean values which resulted from analyses of data for each of 16 
individual I-V profiles, while the error limits were obtained for a 
95% confidence level using a student-t statistics test. The above 
values also were found to be consistent with results obtained when 
different multibeam '"R-factors” were used to analyze averaged ex- 
perimental I-V profiles. 


34234 Interpretation of MVV and L/sub 2,3/ VV Auger 
spectra of Co. Zehner, D.M.; Noonan, J.R.; Madden, H.H. 
(Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Journal of Vacuum Science and 
Technology; 20: No. 3, 859-862(Mar 1982). W-7405-ENG- 
26;A.C04-76-DP-00789. 

The MVV and L/sub 2,3/ VV Auger spectra of Co have 
been acquired from a clean polycrystalline foil and the intrinsic line 
shapes determined using standard deconvolution procedures. The 
line shapes are observed to be broad and band-like and do not ex- 
hibit any narrow atomic-like features as previously observed for 
Cu. The energies of the peak positions of the Co Auger lines might 
be interpreted as indicating hole—hole interaction energies (U/sub 
eff/ ) of ~4.5 eV for the MVV and ~2 eV for the L/sub 2,3/ VV 
transitions, respectively. These values are inconsistent with the ex- 
pected trend of decreasing U/sub eff/ in going from Cu to Co and 
with the fact that U/sub eff/ , a final state property, should be the 
same for all core—val valence decays. An alternative expla- 
nation is that the energy shifts are related to initial state screening 
and/or matrix element effects. These effects, as well as the differing 
lifetimes of each initial core hole, may also contribute to the larger 
FWHM of the measured spectra as compared to that obtained by 
self-folding a calculated DOS. The interpretation of these spectra 
and a comparison with similar data for Cu are discussed. 





34235 Interface magnetization: Cu films on Ni(100). Ter- 
soff, J.; Falicov, L.M. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory and Department 
of Physics, University of California, Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter; 25: 
No. 4, 2959-2961(15 Feb 1982). 

Results of a self-consistent tight-binding calculation for one 
and two atomic layers of Cu on ferromagnetic Ni(100) show a Cu- 
induced moment reduction of about 0.33 and 0.13y/sub B/ per 
atom in the first and second Ni layers, respectively. The Cu d orbi- 
tals play almost no role. Even a single layer of Cu gives an almost 
idea (surface-insensitive) interface behavior in the Ni, so spin-polar- 
ized interface states should be easily observable by photoemission. 


34236 Randon-field effects in two- and three-dimensional 
Ising antiferromagnets. Yoshizawa, H.; Cowley, R.A.; Shir- 
ane, G.; Birgeneau, R.J.; Guggenheim, H.J.; Ikeda, H. 
(Brookhaven National Laboratory, Upton, New York 
982) Physical Review Letters; 48: No. 6, 438-441(8 Feb 


Neutron scattering experiments have been performed in the 
diluted antiferromagnets Rb2Co/sub 0.7/Mg/sub 0.3/F, and Co/ 
sub 0.3/Zn/sub 0.7/F2 in a uniform magnetic field. These systems 
are isomorphous to, respectively, two- and three-dimensional Ising 
ferromagnets in a site-random magnetic field. It is shown that small 
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random magnetic fields destroy the long-range order at all tempera- 
tures, consistent with three as the lower marginal dimensionality; 
the structure factor in the disordered state is predominantly a 
squared Lorentzian. 


34237 Distribution of pinning forces on trapped flux in a 
Type I superconductor*. Pavlicek, H.; Selig, K.P.; Huebener, 
R.P.; Clem, J.R. (Physikalisches Institut Il, Universitaet 
Tuebingen, Tuebingen, West Germany). Journal of Low 
Temperature Physics; 46: No. 3, 245-277(1 Feb 1982). W- 
7405-ENG-82. 

The distribution density of the strength of pinning sites is in- 
vestigated in superconducting lead films by counting the number of 
trapped flux tubes as a function of a monotonically increasing ap- 
plied transport current. The flux tubes contain 100-200 flux quanta 
and are detected by high-resolution magnetooptics. Experiments 
were performed with Pb films containing only “natural” pinning 
sites and in samples containing artificial pinning centers in the form 
of small circular pits etched into the film surface. A detailed theo- 
retical discussion is given of the various forces acting upon a 
pinned array of flux tubes. If edge pinning is dominant, the critical 
Lorentz force inducing steady-state flux flow is much larger than 
the force required for removing trapped flux tubes from the sample. 
This can be understood from the spatial dependence of the Gibbs 
free energy of the flux tubes near the sample edges. 


34238 Superconducting tunneling study of vanadium. Za- 
rp ie a ees | spa Wolf, ae es G.B. 
Ames ratory- epartment of Energy an 
ment of Physics, Iowa State University, Ames, Iowa ‘bt 


Physical Review [Section] B: Condensed Matter; 25: No. 


lean Feb 1982). W-7405-ENG-82; WPASRC-02-02. 


The tunneling spectroscopy of McMillan and Rowell is ex- 
tended to vanadium, with the use of clean and highly ordered 
structures of the form M-Al,Os3-Al/V. The Eliashberg function 
a*F(E) is determined and leads to A = 0.82 +- 0.05 and p(/sub 
ph/ = 0.15 +- 0.03. These tunneling results, the first available for 
V, indicate a smaller influence of paramagnon spin fluctuations in 
suppressing superconductivity in vanadium than recently suggested, 
but do not rule out such effects at a level A/sub s/~0.1. 


34239 Spin-wave dispersion relations in disordered Fe-V 
alloys. Nakai, Y.; Schibuya, N.; Kunitomi, N.; Wakabayashi, 
N.; Cooke, J.F. (Faculty of Science, Osaka miter g 
Toyonaka, Osaka, Japan 560). Physical Review [Section] B. 
Condensed Matter; 25: INO. 3, 1749-1754(1 Feb 1982). 

The spin-wave dispersion relations of the ferromagnetic dis- 
ordered alloys Fe/sub 1-x/V/sub x/(x = 0.076, 0.135, 0.160, and 
0.187) were studied by means of the inelastic scattering of neutrons. 
The observed dispersion relations are adequately represented by the 
power law, E = Dgq?(1-8q?), in a wide energy range up to 80 
meV. The concentration dependence of the exchange stiffness con- 
stant D shows good agreement with previous results obtained by 
means of the small-angle scattering of neutrons and by the analysis 
of the temperature dependence of the bulk magnetization. The ob- 
served results can be explained by the Heisenberg model and, to 
some extent, by the itinerant-electron model. 


34240 Search for superconductivity in Pd-Ag alloys. 
Schuller, I.K.; Hinks, D.; Soulen, R. (Solid State Science 
Division, Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] B: Condensed Matter; 25: 
No. 3, 1981-1982(1 Feb 1982). W-31-109-ENG-38. 

Pd/sub c/Ag/sub 1-c/ alloys (c = 0.59—0.81) are found not 
to be superconducting down to a temperature of 10 mK. This is in 
contradiction to recent theoretical prediction. 


34241 Thermally induced laser pulsing to measure weak 
optical absorptions. Cremers, D.A.; Keller, R.A. (University 
of California, Los Alamos National Laboratory, P.O. Box 
1663, Los Alamos, New Mexico 87545). Applied Optics; 20: 
No. 22, 3838- 3848(15 Nov 1981). 

Intracavity thermal lensing has been used to convert a cw 
dye laser to pulsed operation. The pulse width is a measure of the 
absorptivity of the solution in the cell. Experimental data are pre- 
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sented to show how this technique can be used to measure the ab- 
sorptivity of a pure solvent and the concentration of a solute. The 
absorptivities (base e)of water, CH;OH, CHsCOCHs, and CCl 
were determined to be, respectively, (1.24 +- 0.17) x 107% (1.01 +- 
0.07) x 107%, (1.74 +- 0.09) x 10-4 and (3.95 +- 3.40) x 10-® cm™+ 
For CCl, in 10-cm sample cell, the minimum detectable absorptiv- 
ity is ~4.x 10-°cm™4. 


Creep rupture bending test of 20 percent cold-pres- 
canned ni-fe-cr alloy straight tubes at 1100 (593 c). Woo, 
H.H.; Ryder, R.H.; Holko, K.H.; Stetson, R.F. (Lawrence 
Livermore Natl Lab, Calif, USA). Journal of Pressure Vessel 
Technology; 103: No. 4, 337-344(Nov 1981). 

A four-point bend test was performed on 20 percent cold- 
prestrained Ni-Fe-Cr alloy tubes at 1100 F (593 C) to verify that 
creep rupture damage can be used to predict failure in a nonuni- 
form stress field. Deflection control and acoustic emission tech- 
niques were used to detect crack initiation. Strain gages were em- 
ployed to record the strain history in the specimen and a scanning 
electron microscope was utilized to check crack initiation and prop- 
agation. Stress analyses were made using simplified and finite ele- 
ment methods. Comparison of test results and analyses concluded 
that creep rupture damage can be used to predict local material fail- 
ure for structural components under multiaxial nonuniform loading 
conditions. 13 refs. 


34243 Joining tantalum to alumina by brazing. 
D.D. (Lawrence Livermore Natl Lab, Calif, USA). Welling 
Journal (Miami); 60: No. 10, 25-28(Oct 1981). 

A technique was needed for joining alumina to tantalum to 
provide a leaktight seal between the ends of an alumina tube and 
tantalum electrodes for a new generation of lasers. A single-step ti- 
tanium cored copper-silver procedure eliminates pre-metallization 
and was better suited to production than conventional methods. 5 
refs. 


34244 Phenomenological model for transient deformation 
based on state variables. Jackson, M.S.; Cho, C.W.; Alexo- 
poulos, P.; Li, C.Y. (Cornell Univ, Ithaca, NY, USA). Jour- 
nal of Engineering Materials and Technology; 103: No. 3, 314- 
325(Oct 1981). 

The state variable theory of E.W. Hart, while providing a 
unified description of plasticity-dominated deformation, exhibits de- 
ficiencies when it is applied to transient deformation phenomena at 
stresses below macroplastic yielding. It appears that the description 
of stored inelastic strain is oversimplified. Consideration of a simple 
physical picture based on continuum dislocation pileups suggests 
that the neglect of weak barriers to dislocation motion is the source 
of these inadequacies. A modified description incorporating such 
barriers allows the construction of a modified phenomenological 
model including transient effects. The applicability of the modified 
model to aluminum has been investigated at room temperature. A 
consistent set of parameters describing the mechanical properties of 
the material has been determined experimentally. 18 refs. 


34245 As-quenched microstructure and tempering behav- 
ior of rapidly solidified tungsten steels. Rayment, J.J.; 
Cantor, B. (Univ of Calif, Berkeley, USA). Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials 
Science; 12: No. 9, 1557-1568(Sep 1981). 

Rapidly solidified (RS) iron-tungsten-carbon-alloys ranging 
from 6 to 23 pct tungsten with a constant W:C atomic ratio of 2:1, 
and Tl high speed tool steel exhibit a change in microstructure and 
hardness as the tungsten and carbon content is increased. The 
change in morphology was from lath martensite in the lower tung- 
sten alloys, to a solidification structure of /delta/-ferrite cells sur- 
rounded by austenite and M/sub 6/C carbide in the higher tungsten 
alloys. The tempering behaviors of RS Fe-6.2 wt pct W-0.21 wt pct 
C, Fe-23 wt pct W-0.75 wt pct C and Tl high speed tool steel were 
examined and compared to conventional solution-treated and 
quenched alloys. A discussion is also included on the microstruc- 
tural dependence on cooling rate. 24 refs. 
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34246 Effect of grain boundary chemistry on the inter- 
granular fracture of iron at cathodic potentials. Jones, R.H.; 
Bruemmer, S.M.; Thomas, M.T.; Baer, D.R. (Battelle, Pac 
Northwest Lab, Richland, Wash, USA). Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials 
Science; 12: No. 9, 1621-1629(Sep 1981). 

In order to elucidate the complex relationships between 
grain boundary chemistry and hydrogen embrittlement, straining 
electrode tests have been conducted on zone refined and vacuum 
melted iron heat treated to give a range in grain boundary composi- 
tion. This paper reports on the fracture mode, ductility and grain 
boundary chemistry relationships. 26 refs. 


34247 Low temperature electrical and thermal transport 
in amorphous NiP produced by plasma arc spraying. Mac- 
Donald, W.M.; Reynolds, C.L. Jr.; Anderson, A.C. (Univ of 
Ill, Urbana, USA). Scripta Metallurgica; 15: No. 8, 891- 
894(Aug 1981). 

Thermal phonons experience the same environment in a NiP 
alloy formed by plasma arc spraying as in a sample formed by elec- 
trodeposition. The phonon scattering in the two materials is differ- 
ent. 13 refs. 


34248 On the influence of gaseous hydrogen in decelerat- 
a fatigue crack growth rates in ultrahigh strength steels. 
oplosky, J.; Ritchie, R.O. (MIT, Mass, USA). Scripta Me- 
tall urgica; 15: No. 8, 905-908(Aug 1981). 
The material studied was aircraft-quality, silicon-modified 
AISI 4340 (300-M) steel tempered to two tensile strength levels of 
2000 and 1200 MPa. Above 10/sup -5/ mm/cycle, growth rates are 
similar in air and hydrogen at 50 Hz. At 5 Hz, the presence of hy- 
drogen gas results in faster growth rates. Below 10/sup -6/ mm/ 
cycle, the presence of hydrogen gas results in slower near-threshold 
growth rates, with threshold /DELTA/K/sub 0/ values 13% 
lower in air. The decelerating influence of gaseous hydrogen is ob- 
served for both tempers at 50 Hz, at high and low load ratios, and 
is associated with no apparent change in fracture morphology. 19 
refs. 


34249 Hydrogen affected impact behavior of type 3041 
stainless steel. Hyzak, J.M.; Rawl, D.E. Jr.; Louthan, M.R. 
Jr. (Sandia Natl Lab, Livermore, Calif, USA). Scripta Me- 
tallurgica; 15: No. 8, 937-939(Aug 1981). 

This communication describes experimental results which 
suggest that hydrogen embrittlement of Type 304L stainless steel 
does not require hydrogen redistribution during testing and indi- 
cates that dislocation transport is not a requisite for hydrogen-in- 
duced degradation of mechanical properties. 20 refs. 


34250 Models for diffusion with trapping effects. de 
Avilliz, R.R.; Lauf, R.J.; Altstetter, C.J. (Univ of Ill, 
198. USA). Scripta Metallurgica; 15: No. 8, 909-912(Aug 


The models proposed by Oriani, McLellan and Perkis and 
Padgett are discussed and compared using experimental data for 
oxygen diffusion in niobium-based alloys. 14 refs. 


34251 Determination of vacancy mechanism for grain 
boundary self-diffusion by computer simulation. Balluffi, 
R.W.; Kwok, T.; Bristowe, P.D.; Brokman, A.; Ho, P.S.; 
Yip, S. (MIT, Cambridge, Mass, USA). Scripta Metallurgica; 
15: No. 8, 951-956(Aug 1981). 

This note reports efforts to establish the GB self-diffusion 
mechanism in a bec iron /SIGMA/?5 (36.9/degree/) [001] (310) tilt 
boundary using the combined methods of computer molecular stat- 
ics and molecular dynamics simulation to provide quantitative mi- 
croscopic evidence in favor of the vacancy mechanism. 16 refs. 


34252 Composite superconductors. Howe, D.G. US 
Patent Application 263,664. 14 May 1981. 17p. 

It is, an object of the present invention to improve the duc- 
tility of the filament alloy of a composite superconductor and there- 
fore enhance the metallurgical processing of the composite super- 
conductor. Another object of the present invention is to refine the 
grain size of the intermetallic A-15 compound. A further object of 
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this invention is to improve the reliability and efficiency of the met- 
allurgical processing of composite superconductors. These and 
other objects are achieved by the incorporation of a metal selected 
from the class consisting of yttrium, tellurium, lanthanum, cerium, 
gadolinium, erbium, and mixtures thereof into the filament alloy se- 
lected from the class consisting of Cu-Ga, Cu-Ga-Al, Cu-Sn, and 
Cu-Si in an amount sufficient to substantially getter interstitial im- 
purities and to impart in the inner alloy an amount of the metal to 
refine the grains of the A-15 compound. 


34253 Use of instrumented Charpy tests to determine 
et of upper-shelf energy. Canonico, D.A.; Stelzman, W.J.; 

en, R.G.; Nanstad. RK. Lng Rid; 7-4 ’ Natl Lab, Tenn, 
usAy Welding Journal (Miami); 60: No. 5, 85s-91s(May 


ies many large ferritic steel pressure vessels, assurance of 
continued safe operation depends on the fracture toughness proper- 
ties of the base metals and weld metals which are used in the vessel 
fabrication. The testing procedure discussed in this paper was de- 
veloped for nuclear pressure vessel steels and their weldments. 
Consequently these materials served as the basis for the develop- 
ment of the procedure. The procedure is applicable to any steel and 
hence 2/one quarter/ Cr-1 Mo (A 387 grade D) and C-Mn-Si (A 
212 grade B) steels were included in this study. 11 refs. 


34254 (LA-tr—81-43) Method of preparing powders of in- 
termetallides. Ul’'yanova, T.M.; Tereshkova, S.G.; Pavlyu- 
chenko, M.M. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. Translation of Russian 
Patent 1976-631,259. 6p. NTIS, PC A02/MF AOl. Order 
Number DE82005610. 

This invention is classified as part of powder metallurgy, in 
particular, the preparation of intermetallic compounds exhibiting su- 
perconducting, magnetic, heat-resistant, elastically deforming, cata- 
lytic, and other properties that are vital for technical materials. The 
purpose of this invention is the preparation of powders for different 
intermetallides. A method of preparing powders, intermetallides, is 
proposed for this purpose; the method consists of the thermal de- 
composition of organic compounds of metals, differing from the 
above-described method in that the organic compound of one metal 
is first mixed in stoichiometric proportions with the powder of the 
other metal, and thermal decomposition is conducted in a current 
of an inert gas or in vacuo at 250 to 850°C. 


34255 Study of grain boundary embrittlement in Cu-3Al-1 
Si using AES. White, C.L.; Odom, T.R.; Clausing, R.E. Mi- 
crostructural Science; 8: 103-114(1980). 

Single-phase, FCC AlI-Si-bronze alloys are used in a variety 
of applications requiring good corrosion resistance, ductility, and 
strength. They normally exhibit tensile elongations between 20 and 
60%, depending on annealing conditions, and are not usually prone 
to intergranular failure. However, samples of Al-Si-bronze (Cu-3 wt 
% Al-1 wt % Si) were found to fail intergranularly, with unusually 
low tensile elongation. Bulk chemical analysis of these bars indicat- 
ed higher than normal concentrations of lead in the alloys. Auger 
electron spectroscopy (AES) of intergranular fracture surfaces re- 
vealed the grain boundaries to be highly enriched in lead. There is 
little doubt that this lead enrichment is responsible for the abnor- 
mally low ductility and intergranular failure in this Al-Si-bronze. 


34256 Structure and composition of phases occurring in 
austenitic stainless steels in thermal and irradiation environ- 
ments. Lee, E.H.; Maziasz, P.J.; Rowcliffe, A.F. (Oak Ridge 
National Lab., TN). pp 191-218 of Phase stability during ir- 
radiation. Holland, J.R.; Potter, D.I.; Mansur, L.K. (eds.). 
New York, NY; "Metailurgical Society of AIME (1980). 
Contract W-7405-ENG-26. 

From Fall meeting of the metallurgical society of AIME; 
Pittsburgh, PA, USA (5 Oct 1980). 

Transmission electron diffraction techniques coupled with 
quantitative x-ray energy dispersive spectroscopy have been used to 
characterize the phases which develop in austenitic stainless steels 
during exposure to thermal and to irradiation environments. In 
AISI 316 and Ti-modified stainless steels some thirteen phases have 
been identified and characterized in terms of their crystal structure 
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and chemical composition. Irradiation does not produce any com- 
pletely new phases. However, as a result of radiation-induced seg- 
regation, principally of Ni and Si, and of enhanced diffusion rates, 
several major changes in phase relationships occur during irradia- 
tion. Firstly, phases characteristic of remote regions of the phase 
diagram appear unexpectedly, and dissolve during postirradiation 
annealing (radiation-induced phases). Secondly, some phases devel- 
op with their compositions significantly altered by the incorpora- 
tion of Ni or Si (radiation-modified phases). In addition, several 
phases develop at significantly lower temperaures during neutron 
irradiation (radiation-enhanced phases). 18 figures, 9 tables. 


(IKF—39, pp 64-65) SS ig | transition in 
oe He Assmus, Takke, R. (Frankfurt 
iv. ( F.R.). Physikalisches Inst.); Muellner, M.; 
Maetz, J.; Jex, i. [nd]. (In German). NTIS (US Sales Only), 
PC A08/MF AOI. 
In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


a P 84-86) ——— on hydrogen in 
a. Baumann, H bg Beene e, K.; Rauch, F,; 
Schwenk, H.; Streb, B; Strohl, W. ‘ea n German). NTIS 
(US Sales Only), PC A08 /MF "AOI. 

In Annual report 1979. Chapter 1. Use of nuclear methods 
and mass spectroscopy. 


34259 (IKF—39, pp 131-132) Determination of the 
oxygen distribution on zircaloy surfaces with the '°O(d,a)'!*N 
reaction. Schwierczinski, A.; Muenzel, H. (Technische 
Hochschule Darmstadt (Germany, F.R.). Fachgebiet Kern- 
chemie); Latz, R.; Groeneveld, K.O. [nd]. German). 
NTIS (US Sales Only), PC A08/MF AOI. 

In Annual report 1979. Chapter 1. Interdisciplinary coopera- 


(IKF—39, pp 133-135) Modified electrochemical 
measuring system for the determination of hydrogen diffusion 
coefficients. Brauer, E.; Baumann, H.; Gruner, R. [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. 

In Annual report 1979. Chapter 1. Interdisciplinary coopera- 
tion. 


3602 Ceramics, Cermets, And Refractories 


ALSO TO CITATION(S) 33332, 33333, 33823, 33858, 33940, 34300, 
Suan 3 34597, 35234 


34261 (AD-A—100857/2) Diffusion and creep in niobium 
carbide as a function of temperature and carbon content. 
Final report, 1 March 1975-30 Marck 1981. Davis, R.F. 
(North Carolina State Univ., Raleigh (USA). Dept. of Engi- 
—" Research). 5 Jun 1981. 20p. NTIS, PC “R0a/ME 


The transition metal carbides possess a combination of some 
of the highest melting points, hardness values and mechanical 
strengths of any known materials. The contemporary interest in 
these materials in structural and cladding applications at tempera- 
tures where most materials would be molten or would seriously de- 
grade made it imperative that the high temperature diffusion and 
deformation processes and their relationship to each other be un- 
derstood. Thus, the principal thrusts of this ARO-sponsored pro- 
gram have been the conduct of self-diffusion studies of 14C and 
95Nb in single crystals of NbC0.868 NbC0.834 and NbC0.766 and 
constant stress compressive creep research on the same materials. 
Extensive characterization of these materials has also been per- 
formed. 


(KFK—3051, pp 4-5) Crystal structure and lattice 
distortion of y-NbN/sub x/ and delta-NbN/sub x/. Heger, 
ae -eeeriaits O. Dec 1980. Dep. NTIS (US Sales 

y). 
In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 
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34263 (KFK—3051, pp 16) Structural changes in 


PdDsub(s)x in the temperature region of the 50 K anomaly. 
Blaschko, O.; Klemmencic, R.; Weinzierl, P.; Eder, O.J.; 
Blanckenhagen, 
Only). 


P. v. Dec 1980. Dep. NTIS (US Sales 


In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34264 (KFK—3051, pp 1) Optical phonons in NbN/sub 
.83/, Reichardt, W.; Scheerer, B. Dec 1980. Dep. NTIS (US 
Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34265 (KFK—3051, pp 2-4) Preparation and analysis of 
Nb/sub x/V/sub 1-x/N superconducting polycrystalline sam- 
ples. Geibel, C. Dec 1980. Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


(KFK—3051, pp 5-8) Phonon — of NbO. 
Roedhammer, P.; H ont. J.; Reichardt, W. Dec 1980. 
Dep. NTIS (US Sales 
In Progress report of 2 Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34267 (KFK—3051, pp 12-14) Neutron diffraction study 
of brominated (SN/sub x/. Pintschovius, L.; Kobbelt, M. 
Dec 1980. Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34268 (KFK—3051, pp 14-15) Lattice dynamics of Pd 
D/sub .78/ above and below the order-disorder transition. 
Blaschko, O.; Klemmencic, H.; Pintschovius, L. Dec 1980. 
Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34269 (KFK—3051, pp 25-27) Scattering law of the su- 
perionic conductor CuBr. Schweiss, P.; Kobbelt, M.; Renker, 
B.; Abel, W. Dec 1980. Dep. NTIS (Us Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34270 (LBL—13423) Microfracture in brittle solids. Fu, 
Y. (Lawrence Berkeley Lab., CA (USA)). Oct 1981. Con- 
tract W-7405-ENG-48. 70p. NTIS, PC A04/MF AO1. Order 
Number DE82010167. 

Thesis. 

Microcracks can occur in ceramics subject to large localized 
residual stress, associated with a phase transformation or thermal 
contraction mismatch. The residual stress field in the absence of 
cracks can be calculated by using the three-step procedure given by 
Eshelby. The stress intensity factors for an evolving crack in the 
stress field can then be calculated by the superposition method. The 
microcracking process can be evaluted by comparing the stress in- 
tensity factors with the local fracture toughness of the material. 
Two microcracking cases have been studied by this method. Micro- 
cracking associated with the martensitic transformation of ZrOz 
was analyzed. 


34271 (LBL—13518) Martensitic transformations in 
ZrO.: numerical methods and applications. Huang, M.D.D. 
(Lawrence Berkeley Lab., CA (USA)). May 198 ’ Contract 
W-7405-ENG-48. 146p. NTIS, PC A07/MF AOl. Order 
Number DE82010164. 
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Thesis. 

The strain energy formulation for systems undergoing phase 
transformations has, for the first time, been established by the finite 
element method. The primary advantages of this method over 
others are the removal of limitations based on elastic isotropy or 
homogeneity, and its applicability to all types of stress-free strain 
(including twinning). This method has been applied to study the 
strain energy changes associated with the phase transformation of a 
spherical inclusion. The strain energy of an inhomogeneous (m)- 
ZrO, precipitate embedded in the (c)-ZrO2z matrix has, for the first 
time, been determined using the finite element method. It was 
found that the total strain energy can be decoupled into two parts, 
one contributed by the diagonal stress free strain and the other by 
the shear stress free strain. These two strain energies are additive 
for an isotropic system. 


34272 ESR absorption spectrum of Gd* in single crystal 
Y2O3. Marshall, S.A.; Marshall, T.; Yuster, P.H. (Depart- 
ment of Physics, Michigan Technological University, 
Houghton, Michigan 49931). Physical Review [Section] B: 
Condensed Matter; 25: No. 3, 1505-1513(1 Feb 1982). 

Two electron-spin-reson ance absorption spectra, each due 
to trivalent gadolinium, have been observed in single crystals of 
yttria, Y2Os. These spectra were observed at room temperature, 77 
K, and 4.2 K with 2 spectrometer operating at 0.85 cm wavelength. 
One of these spectra exhibits trigonal symmetry with its principal 
direction being parallel to a crystal body diagonal. The other spec- 
trum exhibits orthorhombic symmetry whose three mutually ortho- 
gonal directions are along a crystal cube edge and two crystal face 
diagonals. Both spectra exhibit resolved hyperfine structure. Fine- 
structure and hyperfine-structure parameters are given for both 
spectra. For the orthorhombic gadolinium ion, a slight displacement 
in the fine-structure spectrum of "Gd from the spectrum due to 
the even-numbered isotopes is observed. This displacement can be 
expressed as a relative increase of about 6 parts in 10‘ in the value 
of B°%. No analogous shift is observed in the trigonal spectrum of 
187Gd. 


34273 Magnetic-field-induced superconductivity. Wolf, 


S.A.; Fuller, W.W.; Huang, C.Y.; Harrison, D.W.; Luo, 
H.L.; Maekawa, S. (Naval Research Laboratory, Washing- 
ton, D. C. 20375). Physical Review [Section] B: Condensed 
Matter; 25: No. 3, 1990-1992(1 Feb 1982). 

The electrical resistance, R, of the pressure-induced super- 
conductors Sn/sub x/Eu/sub 1.2-x/MoeSs with x = 0.0 and 0.12 
has been investigated as a function of magnetic field up to 17 T and 
at pressures up to 18 kbar. At the pressure where T/sub c/ is a 
maximum, 14 kbar, a minimum is observed in the resistance versus 
field at temperatures below 4.2 K and for fields between 10 and 15 
T. In particular, for the sample with x = 0, R approaches 0 in this 
high-field region. At other pressures and for the other sample the 
anomaly is not as pronounced. 


34274 (IKF—39, pp 66-67) Lattice deformation in NbN 
induced by vacancies. Reichardt, W. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Angewandte Kernphysik 1); Christensen, A.N. (Aarhus 
Univ. (Denmark). Dept. of Inorganic Chemistry); Muellner, 
a. . (In German). NTIS (US Sales Only), PC A08/MF 


‘ In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


3603 Composite Materials 
REFER ALSO TO CITATION(S) 34215, 35157 


34275 (LBL—13580) Liquid-phase densification of titan- 
ium carbide - nickel composites. Miller, D.J. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1981. Contract W-7405- 
ENG-48. 92p. NTIS, PC AOS/MF A0Ol. Order Number 
DE82007616. 


Thesis. 
Liquid phase sintering of titanium carbide nickel composites 
was studied by high temperature scanning electron microscopy. 
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The sintering kinetics were seen to be strongly dependent upon ad- 
ditions of free carbon to the system. Densification was progressive- 
ly decreased with increasing carbon additions. These results are ex- 
plained on the basis of changes in the eutectic reaction in the 
system, reduced solubility of titanium carbide in liquid phase, and 
decreased wetting of the solid by the liquid. The influence of hy- 
drogen heat treatment of particle compacts prior to sintering was 
also investigated. This processing resulted in the reduction of densi- 
fication rates and elevated temperatures of liquid phase formation. 
Wetting experiments on hydrogen treated materials showed a time 
dependent contact angle. These results are discussed based on wet- 
ting theory and reactions predicted by the equilibrium ternary dia- 
gram. 


34276 (UCRL—86692) Improving the bulk laser-damage 
resistance of KDP by baking and pulsed-laser irradiation. 
Swain, J.E.; Stokowski, S.E.; Milam, D.; Rainer, F. (Law- 
rence Livermore National Lab., CA (USA)). 16 Sep 1981. 
Contract W-7405-ENG-48. 24p. (CONF-811117—4). NTIS, 
PC A02/MF A0O1. Order Number DE82007605. 

From 13. annual Boulder damage symposium; Boulder, CO, 
USA (17 Nov 1981). 

Isolated bulk damage centers are produced when KDP crys- 
tals are irradiated by 1-ns 1064-nm pulses. We have tested about 
100 samples and find the median threshold to be 7 J/cm? when the 
samples are irradiated only once at each test volume (1-on-1 tests). 
The median threshold increased to 11 J/cm? when the test volumes 
were first subjected to subthreshold laser irradiation (n-on-1 tests). 
We baked several crystals at temperatures from 110 to 165°C and 
remeasured their thresholds. Baking increased thresholds in some 
crystals, but did not change thresholds of others. The median 
threshold of baked crystals ranged from 8 to 10 J/cm? depending 
on the baking temperature. In crystals that had been baked, subth- 
reshold irradiation produced a large change in the bulk damage 
threshold, and reduced the volume density of damage centers rela- 
tive to the density observed in unbaked crystals. The data are sum- 
marized in the table. 


34277 (UCRL—86769) Effect of silica filler concentra- 
tion on the dynamic mechanical properties of noncrystalliza- 
ble silicone rubber. Hoffman, D.M.; Chiu, I.L. (Lawrence 
Livermore National Lab., CA (USA)). 15 Oct 1981. Con- 
tract W-7405-ENG-48. llp. (CONF-820304—9). NTIS, PC 
A02/MF A01. Order Number DE82003642. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The eccentric rotating disk technique or Maxwell orthogonal 
rheometer was used to study the dependence of the dynamic me- 
chanical properties of nine reinforced silicone rubbers on strain am- 
plitude. Reinforcing silica loadings of from 17 to 31 weight percent 
were used. The shear storage modulus, G’, exhibited pronounced 
sigmoidal behavior with higher filler loadings. The low strain stor- 
age modulus, Go’, dropped off to an asymptotic limit, G/sub infin- 
ity/’, at high strains. The shear loss modulus, G", passed through a 
maximum with increasing strain amplitude. By analogy with results 
from carbon black filled olefin rubbers, this behavior was associated 
with interaggregate interactions, e.g., filler-filler linkages. 


34278 (UCRL—86778) Structure-property relations of 
polyether triamine-cured DGEBA epoxies. Kong, F.M.; Hoff- 
man, D.M.; Morgan, R.J. (Lawrence Livermore National 
Lab., CA (USA)). 13 Oct 1981. Contract W-7405-ENG-48. 
1lp. (CONF-820304—5). NTIS, PC A02/MF A011. Order 
Number DE82002057. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

The effects of chemical and physical structure on the defor- 
mation and failure processes as well as the mechanical properties of 
polyether triamine cured bisphenol - A - diglycidyl ether 
(DGEBA) epoxies were studied. Several stoichiometries, ranging 
from 12% excess epoxy to 11% excess amine by weight, were in- 
vestigated. Near ir spectroscopy, Tg and swelling ratio observa- 
tions as a function of amine content indicate that these epoxy net- 
works form exclusively from epoxide-amine addition reactions. 
Density and Young’s modulus measurements indicate that the free 
volume of these epoxies exhibits a maximum at the highest crosslink 
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density. Photoelastic studies reveal that these glasses initially 
deform by homogeneous plastic flow followed by inhomogeneous 
plastic flow in the form of shear bands. Failure occurs via coarse 
craze formation. Off-stoichiometric networks fail at lower strains 
because such networks inherently contain more defects in the form 
of unreacted ends. The mechanical properties of these epoxies are 
discussed in relation to their crosslink density and free volume, and 
the plasticizing effect of unreacted monomers. 
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34279 (IA—1364, pp 153) Water soluble, noble metal- 
polymer catalyst system. Binenboym, J.; Haruvy, Y.; Rajben- 
bach, L.A.; Rafaeloff, R. Jul 1981. NTIS (us. 'Sales Only). 


In Research laboratories annual report 1980. 


34280 (IA—1364, pp 186) Preparation and evaluation of 
improved membranes for hemodialysis. Juszynski, M.; 
an Y.; Rajbenbach, L.A. Jul 1981. NTIS (US Sales 
y. 
In Research laboratories annual report 1980. 


34281 (IA—1364, pp 186) Nylon-6 water permeable 
membranes prepared by electron beam radiation induced graft 
copolymerization. Haruvy, Y.; Rajbenbach, L.A. Jul 1981. 
NTIS (US Sales Only). 


In Research laboratories annual report 1980. 


34282 (INIS-SU—57, pp 26-30) Changes in physical and 
mechanical properties of the polymer based on polyurethane 
under the action of an accelerated electron beam. Aktabaeva, 
L.S.; Alekseenko, V.I.; Vanyushkin, B.M.; Gusev, P.A.; 
Kon’kov, N.G.; Kuzina, L.V.; Polinskii, S.L. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

Change of strength, elastic properties and steam permeability 
of 0.1-0.3 mm thick film, prepared of linear polyurethane on the 
base of simple polyethers and diphenyldiisocyanate with high hy- 
drophilic filler, under the effect of different types of ionizing radi- 
ation (accelerated electrons, ‘y-and 8-radiation) within 0.1-60 Mrad 
range of absorbed doses, have been investigated. Change of film 
properties is shown to depend only on the value of absorbed dose, 
and it is the same for all radiation types. Maximal change of prop- 
erties is observed within the range of absorbed doses from 2 to 5 
Mrad. Data on polyurethane behaviour with different filler content 
are presented. 


34283 (KFK—3051, pp 30-32) Neutron scattering study 
of polyacetylene. Wegner, G.; Gompf, F.; Renker, B. Dec 
1980. Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34284 (PB—82-857384) Radiation curing of polymers. 
June, 1970-December, 1981 (citations from the Engineering 
Index Data Base). Report for Jun 70-Dec 81. (National 
Technical Information Service, Springfield, VA (USA)). 
Dec 1981. 214p. NTIS PC NO1/MF NO1. 

This bibliography cites reports on the electron process of 
polymerization in contrast to the thermal method of resin curing. 
Energy efficiency and performance of polymer curing by such radi- 
ation as ultraviolet, microwave, and infrared wavelengths are dis- 
cussed relative to such materials as polymeric coatings, adhesives, 
elastomers, and epoxy resins. Hazards of radiation curing of poly- 
mers as well as applications of the electron processed plastics are 
included. (This updated bibliography contains 210 citations, 89 of 
which are new entries to the previous edition.) 
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34285 Preparation of multishell ICF target plastic foam 
cushion materials by thermally induced phase inversion proc- 
esses. Young, A.T.; Moreno, D.K.; Marsters, R.G. (Univer- 
sity of California, Los Alamos National Laboratory, PO 
Box 1663, Los Alamos, NM 87545). Journal of aan Sci- 
ence and Technology; 20: No. 4, 1094-1097(Apr 1982). 

Homogeneous, low-density plastic foams for ICF targets 
have been prepared by thermally induced phase inversion process- 
es. Uniform, open cell foams have been obtained by the rapid freez- 
ing of water solutions of modified cellulose polymers with densities 
in the range of 5S0—7 mg/cm and respective average cell sizes of 2 
to 40 ym. In addition, low-density, microcellular foams have been 
prepared from the hydrocarbon polymer poly(4-methyl-1-pentene) 
via a similar phase inversion process using homogeneous solutions 
in organic solvents. These foams have densities from 20 to 50 mg/ 
cm* and average cell sizes of 20 um. 


34286 Characterizing the kinetics of volume recovery in 
glasses by instantaneous temperature-jump experiments. La- 
gasse, R.R. (Sandia National Labs., Albuquerque, NM); 
Cohen, R.E.; Letton, A. Journal of Polymer Science, Polymer 
Physics Edition; 20: No. 3, 375-387(Mar 1982). Contract 
AC04-76-DP00789. 

This article proposes a temperature-jump (T-jump) approach 
for characterizing the kinetics of volume recovery in glassy materi- 
als. The kinetic characterization is based on the Kovacs-Aklonis 
model. This incorporates a retardation-time spectrum which shifts 
according to both the temperature and the instantaneous volume. 
The proposed experiments involve measuring the change in recov- 
ery rate caused by an abrupt temperature jump. Although an analo- 
gous procedure has been used to determine the activation energy 
for linear viscoelastic creep, the analysis for volume recovery is 
complicated by its inherent nonlinearity. Nevertheless, accounting 
for the nonlinearity by a reduction of the time scale permits the T- 
jump results to be analyzed. In particular, the T-jump approach can 
be used to: (i) test a particular functional form for the shift factor; 
and (ii) determine the previously unmeasurable parameter x, which 
defines the relative importance of the temperature dependence and 
the volume dependence in this function. In addition, numerical sim- 
ulations indicate that the proposed method can be implemented in 
the laboratory. 7 figures. 


34287 Kinetics of defect clustering in fibrillar polypropy- 
lene crystals. Petermann, J. (Universitaet des Saarlandes, 
Saarbruecken, West Germany); Gohil, R.M.; Schultz, J.M.; 
Hendricks, R.W.; Lin, J.S. Journal of Polymer Science, Poly- 
mer Physics Edition; 20: No. 3, 523-534(Mar 1982). Contract 
W-7405-ENG-26. 

Polypropylene films were produced in solidification during 
high-rate (> 10‘s~’) melt drawing. Small-angle x-ray scattering 
(SAXS) data were collected during interruptions of the annealing 
of these films. Fibrillar crystallization took place during the melt- 
drawing process. The fibrils exhibit an axial density modulation as 
determined by SAXS and transmission electron microscopy. An- 
nealling increases the amplitude of the density modulation. Detailed 
examination of the SAXS curves shows that the modulation is ap- 
proximately sinusoidal and that the amplification of the density 
modulation occurs with no change in periodicity. Comparison of 
SAXS curves taken at different times during annealing suggests a 
process similar to spinodal decomposition. It is proposed that the 
microstructural change within a fibril takes place by the axial 
motion and clustering of chain defects. 8 figures. 


34288 Solid-state polymerization of a ner studied 
by neutron scattering. Grimm, H.; Axe, J.D.; Kroehnke, C. 
(Brookhaven National Laboratory, Upton, New ~— 
11973). Physical Review [Section] B: Condensed Matter; 25 
No. 3, 1709-1716(1 Feb 1982). 

The solid-state polymerization process of a diacetylene is in- 
vestigated by neutron scattering. In contrast to x rays, neutrons do 
not induce polymerization and a detailed examination is possible in 
the autocatalytic region of the thermally activated polymerization 
process. In this region there appear diffuse sheets of diffracted in- 
tensity, split into doublets, which correspond to the one-dimension- 
al propagation of the conversion. The Bragg reflections broaden, 
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decrease, and also display multiple peaks. An Ising model for the 
limit of uncorrelated chains is compared to experiment. Above the 
50%-conversion level the onset of chain interaction becomes visi- 
ble. Preliminary data were obtained concerning the behavior of 
acoustic phonons and the structural phase transformation under the 
influence of polymerization. 


3606 Other Materials 
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34289 (AD-A—105857/7) Failure prediction in glass. 
Final report 1 Jul 78-30 Jun 81. Doremus, R.H. (Rensselaer 
Polytechnic Inst., Troy, NY (USA). t. of Materials En- 
gineering). Jul 1981. 9p. NTIS, PC A02/MF AO1. 

The static fatigue of Pyrex borosilicate glass was measured 
over a wide range of stress and failure time, and the log failure time 
was found to be inversely proportional to the applied stress. The 
appearance of fracture origins was consistent with crack tip sharp- 
ening during fatigue, as predicted by the Hillig-Charles theory as 
modified for different failure time-stress functional relations. An ex- 
planation for the sensitivity of fatigue of soda-lime glass to surface 
treatment was proposed. 


34290 (DOE/ER/10367—5) Superconducting and me- 
chanical per of cold a extruded monofila- 
mentary NbsSn wires. ; Luhman, T.; Avitzur, B.; 
Chou, Y.T. (Brookhaven National Lab., Upton, NY (USA); 
Lehigh Univ., Bethlehem, PA (USA). Dept. of Metallurgy 
and Materials Engineering). 1981. Contract AS02- 
79ER 10367. 8p. NTIS, PC A02/MF A0Ol. Order Number 
DE82006573. 

A series of NbsSn monofilamentary wires were prepared 
both by cold hydrostatic extrusion and wire drawing. The bronze- 
to-niobium ratios of these conductors varied from 2 to 18. A com- 
parison between the two fabrication processes showed that hydro- 
static extrusion shortened the manufacturing procedure. Further, 
strain tolerance of J/sub c/ at 4.2°K and 8T for the hydrostatically 
extruded wires compared favorably with the drawn material. Stud- 
ies of the bronze-niobium interface, the NbsSn growth rate and the 
microhardness of the constituents were also carried out. 


34291 (DOE/ER/10462—T1) Electronic properties of 
amorphous silicon dioxide and metallic ions in silicate glasses. 
Annual progress report, November 1, 1980-October 30, 1981. 
Ching, W.Y. (Missouri Univ., Kansas City (USA)). Jun 
1981. Contract AS02-79ER 10462. 12p. NTIS, PC A02/MF 
A01. Order Number DE81025056. 

This report describes the research progress during the fiscal 
year 11/1/80 to 10/30/81 under the DOE contract DE-AC02- 
79ER 10462. The program is a continuing project started 7/1/79 to 
study the electronic structures of amorphous silicon dioxide, silicate 
glasses and silicon based ceramic systems using theoretical calcula- 
tions in conjunction with structural modelling. During this period 
many important results have been obtained. Of particular signifi- 
cance are: (1) the first microscopic calculation of localized electron 
states in a real disordered solid and its theoretical estimation of the 
mobility edge; and (2) the first calculation of band structures of sili- 
con nitrides and silicon oxynitride. 


34292 (EGG-WM—5586) Status of iron-enriched basalt 
as a medium for nuclear waste immobilization: a report by an 
independent peer review panel. Palmour, H. III; Dosch, 
R.G.; Macedo, P.B.; Machiels, A.J.; Owen, D.E. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Sep 1981. Contract 
ACO07-761D01570. 37p. NTIS, PC ‘A03/MF AOl. Order 
Number DE82010680. 

The purpose of the Peer Review Panel was to provide an 
independent review by experts in nuclear waste processing and ma- 
terials on the adequacy of the existing data base for the iron-en- 
riched basalt waste form developed by EG and G Idaho, and to 
evaluate the broad range of proposed applications for this waste 
form. It was not the purpose of this review to specifically rank 
iron-enriched basalt against other nuclear waste forms. It was the 
concensus of the Peer Review Panel that the concept, experimental 
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research, and identification of potential applications of the iron-en- 
riched basalt waste form were of high quality. Iron-enriched basalt 
is a primarily ceramic waste form with a residual glass phase. It has 
a broad range of composition, permitting the incorporation of a 
wide variety of nuclear wastes. The product has good mechanical 
strength and produces very low quantities of respirable particles 
under impact conditions. Matrix dissolution rates under neutral pH 
conditions are comparable to or lower than those of borosilicate 
glass. In the area of waste form characterization, the Panel recom- 
mended additional static and dynamic leaching tests as a function of 
pH and CO; in solution, and in brine solutions of varying composi- 
tion. The panel also recommended that unprocessed transuranic 
(TRU) wastes be subjected to leach tests. Large-scale iron-enriched 
basalt castings in which the grain growth was uncontrolled have 
been observed to be less durable than controlled-grain-growth labo- 
ratory-scale castings. Therefore, the Panel also recommended leach- 
ing tests as a function of microstructure to determine ranges of ac- 
ceptable microstructure. In the area of the IEB production process, 
the Panel recommended a variety of laboratory-scale and pilot 
plant-scale research. 


34293 (GA-A—16310) Fracture mechanics of PGX graph- 
ite. Ho, F.H.; Vollman, R.E.; Cull, A.D. (General Atomic 
Co., San Diego, CA (USA); "Southern Research Inst., Bir- 

(USA)). Mar 1981. Contract AT03- 
16E 35300. 40p. (CONF-8106201—1). NTIS, PC A03/MF 
A01. Order Number DE82007023. 

From 14. national symposium on fracture mechanics; Los 
Angeles, CA, USA (29 Jun 1981). 

Fracture mechanics tests were performed on grade PGX 
graphite. A compact tension specimen configuration which yields 
consistent values of the opening mode critical stress intensity factor 
K/sub IC/, was designed. For the calculation of the fracture tough- 
ness and crack growth rate the concept of the effective crack 
length is used. It corresponds to the crack length of a machined 
notched specimen with the same compliance. Fracture toughness 
testing was performed in two environments, air and helium, both at 
room temperature. The critical stress intensity factor, K/sub IC/, is 
calculated based on the maximum load and the effective crack 
length. The fatigue crack growth test was performed in air only. A 
break-in period was observed for the machined notch to develop 
into a naturally occurring crack path. Half of the fatigue life was 
spent in this period. 


34294 (KFK—3051, pp 20-22) Study of the influence of 
heavy doping on the phonons in Si, Cardona, M.; Pintscho- 
vius, L. Dec 1980. Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34295 (KFK—-3051, pp 32-34) Crystal structure and lat- 
tice dynamics of Perovskite type KMe/sup II/Fs. Part 1. 
Structural investigations of KMnF;. Leciejewicz, J.; Heger, 
G. Dec 1980. Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34296 (KFK—3051, pp 10-11) Phonons in Me/sub x/ 
MogXzg compounds. Schweiss, P.; Fluekiger, R.; Renker, B. 
Dec 1980. Dep. NTIS (US Sales "Onl y). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34297 (KFK—3051, pp 23-25) Phonon density of states 
of the layer compounds, Bi:Tes, BizSes, SbeTes, and Bio(Teo 
sS€o 5)s, (Sbo sBio 5)2T2s. Lehner, N.; Rauh, H.; Geick, R.; 
om” H.; Nuecker, N. Dec 1980. Dep. NTIS (US Sales 
y). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 
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34298 (KFK—3051, pp 27-30) Soft mode and central 
peak in the cubic high temperature phase of K2SnCle. Vo 
K.; Prandl, W.; Reichardt, W. Dec 1980. Dep. NTIS (US 
Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34299 (KFK—3051, pp 34-35) Crystal structure and lat- 
tice dynamics of Perovskite type KMe/sup II/Fs;. Part 2. 
Phonon dispersion of KZnF;. Lehner, N.; Geick, R.; Heger, 
G.; Renker, B. Dec 1980. Dep. NTIS (US Sales Only). 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June 1, 
1979 to May 31, 1980. 


34300 (PNL-SA—9859) Recent developments in reactive- 
ly sputtered optical thin films. Pawlewicz, W.T.; Martin, 
P.M.; Hays, D.D.; Mann, I.B. (Pacific Northwest Lab., 
Richland, WA (USA)). Dec 1981. Contract AC06- 
76RL01830. 39p. (CONF-820107—6). NTIS, PC A02/MF 
A01. Order Number DE82007163. 

From SPIE optical coatings for energy efficiency and solar 
applications conference; Los Angeles, CA, USA (25 Jan 1982). 

Highlights of a multiyear effort to develop new or improved 
thin film optical coating materials through the use of reactive sput- 
tering techniques are presented. Reactive sputtering is shown to be 
an extremely versatile technique capable of synthesizing broad 
classes of materials in a straightfoward manner. The exceptional 
utility of sputtering for preparation of hard coatings such as oxides, 
nitrides and novel materials based on Si and Ge is described. Some 
of these coating materials cannot be made by conventional evapora- 
tive techniques. Reactive sputtering is shown to allow precise con- 
trol of coating composition, microstructure and the resulting optical 
properties. Examples of multilayer coatings such as all-dielectric 
and dielectric-enhanced mirrors made from reactively sputtered ma- 
terials are included, and simple yet elegant fabrication techniques 
are introduced. The reactive sputtering technique and equipment 
used specifically for optical coatings are briefly described, and com- 
parison is made with the conventional evaporative approach. 


34301 Energy absorption during pulsed-laser annealing. 
Peercy, P.S.; Wampler, W.R. (Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185). Applied Physics Let- 
ters; 40: No. 9, 768-770(1 May 1982). AC04-76-DP00789. 

Measurements of the energy absorbed in pulsed-laser anneal- 
ing of Si and Al are consistent with annealing by thermal processes 
and directly yield the absorption coefficients in both the solid and 
liquid phases. For semiconductors, the technique described further 
permits measurement of the time during the laser pulse at which 
melting occurs which, when used in conjunction with the energy 
absorbed in the solid and liquid phases, allows critical evaluation of 
theoretical models for the annealing process. 


34302 Absorption measurements at high pressure on 
AlAs-Al/sub x/Ga/sub 1-x/As-GaAs_ superlattices. Kir- 
choefer, S.W.; Holonyak, N. Jr.; Hess, K.; Gulino, D.A.; 
Drickamer, H.G.; Coleman, J.J.; Dapkus, P.D. (Electrical 
Engineering Research Laboratory and Materials Research 
Laboratory, University of Illinois at Urbana—Champaign, 
Urbana, Illinois 61801). Applied Physics Letters; 40: No. 9, 
821-824(1 May 1982). AC02-76ERO1198. 

Absorption data (300 K) are presented on Al/sub x/Ga/sub 
1-x/As-GaAs and AlAs-GaAs superlattices subjected to hydrostatic 
pressure (0—10 kbar). These data show that the confined-particle 
transitions, which partition and “label” the I energy band high 
above the band edge (as high as 400 meV or well above the L 
minima), all move with the same pressure coefficient (11.5 meV/ 
kbar). A weaker effect of the L than the X indirect minima on the 
absorption is observed. 


34303 Low-temperature release of ion-implanted helium 
from nickel. Poker, D.B.; Williams, J.M. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Applied Physics Letters; 40: No. 9, 851-853(1 May 
1982). W-7405-ENG-26. 
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This letter presents data on the release of He from Ni at 
temperatures between 18 and 300 K after ion implantation of He at 
18 K. The release occurred in two stages, a sharply peaked release 
near 50 K and a broad release that extended from 80 to 300 K. For 
He doses in the range of 5 x 10'*—1.4 x 10'* cm~? and shallow im- 
plantation depths (< 1000 A) the fraction released was 1.5% in the 
first stage and 4% in the second. For a dose of 4.4 x 10** cm™2 the 
fraction released in the first stage was significantly higher. The acti- 
vation energy for the first stage release was 0.11 +- 0.02 eV for all 
doses. 


34304 Ion selective photoelectrochemistry and stabiliza- 
tion by siloxane-coated p-Si electrodes. Hughes, R.C.; 
Ginley, D.S.; Hays, A.K. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Applied Physics Letters; 40: 
No. 9, 853-856(1 May 1982). AC04-76-DP00789. 

Silicon by virtue of its small band gap and energy-band 
structure is an attractive candidate for applications in 
photoelectrochemical devices. Unfortunately it is unstable in most 
electrolytes of interest. We demonstrate that plasma polymerized 
hexamethyldisiloxane coatings on silicon photocathodes have sever- 
al unique and beneficial features. These include enhanced corrosion 
resistance, ionic selectivity for potential determining species, and 
high protonic conductivity. 


34305 Vapor pressure isotope effects in liquid fluoroform. 
Popowicz, A.; Oi, T.; Shulman, J.; Ishida, T. (Department 
of Chemistry, State University of New York, Stony Brook, 
New York 11794). Journal of Chemical Physics; 76: No. 7, 
3732-3743(1 Apr 1982). 

The vapor pressures of isotopic fluoroforms *CHFs, 
13CHFs, and 1*CDFs have been measured at temperatures between 
125 and 212 K in a modified Bigeleisen—Brooks—Ishida—Ribnikar 
cryostat. At all temperatures of measurement P(!*CHFs3)>(? 
2CDFs) and P(?*CHFs)<P(?*CHFs). The results support the blue- 
shift of the C—H stretching frequency on condensation of fluoro- 
form molecules due to a kinetic energy coupling between the 
stretching motion and the molecular translation in the direction of 
the molecular figure axis, caused in large part by a weak but direc- 
tional coulombic interaction between hydrogen and fluorine atoms 
of neighbor molecules. 


34306 Structure of dinitrogen tetroxide N20,: Neutron 
diffraction study at 100, 60, and 20 K and ab initio theoreti- 
cal calculations. Kvick, A.; McMullan, R.K.; Newton, M.D. 
(Department of Chemistry, Brookhaven National Labora- 
tory, Upton, New York 11973). Journal of Chemical Physics; 
76: No. 7, 3754-3761(1 Apr 1982). 

Single crystal neutron diffraction studies are reported for 
cubic dinitrogen tetroxide (space group Im3; Z = 6). The crystals 
were grown from NO: vapor in situ on the diffractometer by pre- 
cise cryostatic control. The lattice parameter, measured at seven 
temperatures, increases from 7.6937(6) A at 20 K to 7.7925(6) A at 
140 K. The nuclear positional and thermal parameters were refined 
using diffraction data (sin 0/A< or =0.79 A~*) measured at 20, 60, 
and 100 K. Final fit indices R(F?) are 0.028, 0.034, 0.037, respec- 
tively. The observed N—N bond length and O—N—O angle are 
invariant between 20 and 100 K at values 1.7562( +- 4) A and 
134.46( +- 6)° with individual e.s.d.’s of 0.001 A and 0.1° The ob- 
served N—O bond length increases linearly from 1.1855(9) A at 
100 K to 1.1893(5) A at 20 K; the extrapolated zero-point value is 
1.191 A. Ab initio self-consistent field calculations using a two-con- 
figuration wave function which allows partial occupation of the o* 
MO (antibonding with respect to the two nitrogens) yields a rea- 
sonable value for the N—N bond length: 1.80 A is obtained when 
the 4-31G basis is employed, and an estimate for the effect of polar- 
ization functions leads to a corrected value of 1.74 A. 


34307 Variable wave vector second harmonic generation 
in phenanthrene. Johnson, C.K.; Small, G.J. (Ames Labora- 
tory and Department of Chemistry, Iowa State University, 
Ames, Iowa 50011). Journal of Chemical Physics; 76: No. 7, 
3837-3838(1 Apr 1982). Contract W-7405-ENG-82. 

Second harmonic generation is observed in phenanthrene 
crystals. The experimental set is used allowed the simultaneous de- 
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tection of two proton excitation (TPE) and second harmonic gen- 
eration. (SHG). (AIP) 


34308 Kinetic study of the plasma process. I. A 
model for the etching of Si and SiO2 in C/sub n/F/sub m// 
He and C/sub n/F/sub m//O, plasmas. Kushner, M.J. 
(Sandia National Laboratories, Division 4216, Albuquerque, 
New Mexico 87185). Journal of Applied Physics; 53: No. 4, 
2923-2938(Apr 1982). 

A kinetic model of the plasma-etching process has been de- 
veloped to describe the etching of Si and SiOz in C/sub n/F/sub 
m//O2 and C/sub n/F/sub m//Hz plasmas (C/sub n/F/sub m/ 
equivalentCF,, C:Fe). The model has obtained good agreement 
with experiment for demonstrating the selective etching of SiO: in 
C/sub n/F/sub m//He plasmas, and the enhancement of the etch 
rate of Si in C/sub n/F/sub m//O: plasmas. Good agreement is 
also obtained with mass spectroscopic measurements of neutral spe- 
cies from a CF,/He plasma. Results from the model indicate that 
the adsorption of atomic hydrogen on silicon surfaces from C/sub 
n/F/sub m//Hge plasmas, which then reacts with adsorbed fluorine, 
can significantly effect the selectivity of etching SiO. with respect 
to Si. Similarly, the adsorption of atomic oxygen, which then reacts 
with adsorbed carbon thereby cleansing the surface, may be respon- 
sible for the large etch rates of Si seen in C/sub n/F/sub m//O: 
plasmas. The selectivity of etching SiO. in C/sub n/F/sub m//Ha 
plasmas has been found to be a sensitive function of the C/F ratio 
of the carbon-bearing molecules which desorb from the surface, 
and a C/F ratio of 0.5 shows best agreement with experiment. Re- 
sults from the model favor ion drift as a dominant mechanism by 
which radicals are transported to the surface. 


34309 Kinetic study of the plasma-etching process. II. 
Probe measurements of electron properties in an rf plasma- 
etching reactor. Kushner, M.J. (Sandia National Laborato- 
ries, Division 4216, Albuquerque, New Mexico 87185). Jour- 
nal of Applied Physics; 53: No. 4, 2939-2946(Apr 1982). 

Electrical probe measurements made in an rf plasma-etching 
reactor are discussed as a function of gas mix and position in the 
reactor. Comparisons are made to a kinetic model for the plasma 
etching process. The electron density as a function of the ratio 
CF,/Hz and CF,/O2 was found to decrease as the fraction of CF, 
decreased, although local extrema in electron density were ob- 
served. The electron flux distribution was also found to show ex- 
trema as the gas mixture was changed. The spatial variations of 
electron density and temperature between the electrodes were 
found to be a function of electrode material. 


34310 Deep level defects in heteroepitaxial zinc selenide. 
Besomi, P.; Wessels, B.W. (Department of Materials Science 
and Engineering and Materials Research Center, North- 
western University, Evanston, Illinois 60201). Journal of Ap- 
plied Physics; 53: No. 4, 3076-3084(Apr 1982). Contract 
AC02-79ER 10390. 

Deep level defects in epitaxially grown high-conductivity 
zinc selenide were investigated using transient capacitance spectros- 
copy. A total of seven electron traps was observed in Au/ZnSe 
Schottky diodes and ZnSe/GaAs n-p heterojunctions, having acti- 
vation energies of 0.24, 0.33, 0.35, 0.42, 0.54, 0.71, and 0.86 eV, re- 
spectively. The emission rate, capture cross-section prefactor, and 
concentration of each trap are reported in this paper. Trap concen- 
trations ranged from 10*' to 10'* cm~* depending upon the epitaxial 
growth conditions. A defect model involving selenium vacancies 
and divacancies as well as deep donor impurities satisfactorily de- 
scribes the variation of electron trap concentration with zinc/seleni- 
um ratio in the vapor phase. 


34311 Photoemission studies of clean and oxidized Nb 
and Nb;Sn. Miller, J.N.; Lindau, I.; Stefan, P.M.; Weissman, 
D.L.; Shek, M.L.; Spicer, W.E. (Stanford Electronics Labo- 
ratories, Stanford University, Stanford, California 94305). 
Journal of Applied Physics; 53: No. 4, 3267-3271(Apr 1982). 

In conjunction with Auger electron spectroscopy meas- 
urements, we have developed a procedure for obtaining a clean Nb 
surface using an electron bombardment heating technique. We have 
then studied the valence band photoemission as a function of 
photon energy. We find that calculations for the bulk theoretical 
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density of states are in basic agreement with the ultraviolet photoe- 
mission spectroscopy data. We have also studied the initial oxida- 
tion of the clean Nb surface. Structure in the energy distribution 
curves suggests three stages in the oxidation process. Furthermore, 
the valence band energy distribution curves for clean NbsSn pre- 
pared “in situ” were measured and showed a strong resemblance to 
pure Nb as has been observed previously in x-ray photoemission. 
Evidence is found for the existence of Nb2O; and SnO, in the sur- 
face oxides of NbsSn. 


$4312 Spectral response of ac photoconductivity in 
ZnsP2. Wang, F.; Bube, R.H. (Department of Materials Sci- 
ence and Engineering, Stanford University, Stanford, Cali- 
fornia 94305). Journal of Applied Physics; 53: No. 4, 3335- 
3338(Apr 1982). 

ac (80 Hz) photoconductivity spectral response curves have 
been measured for seven single crystal samples of ZnsP2 prepared 
by different preparation techniques and subjected to different heat 
and surface treatments prior to measurement over the spectral 
range from 0.6 to 1.2 wm. Surface ac photoconductivity lifetimes 
range from 0.4 to 40 psec, and bulk ac photoconductivity lifetimes 
range from 3 to 100 psec. Major contributions to the photoconduc- 
tivity near the band edge of ZnsP2 come from transitions of about 
1.41 and 1.52 eV, probably corresponding to direct transitions from 
the two higher-lying valence bands split by spin-orbit and crystal 
fields. 


34313 Frequency dependence of the ac susceptibility of 
Eu/sub x/Sr/sub 1-x/S. Holtzberg, F.; Francavilla, T.L.; 
Huang, C.Y.; Tholence, J.L. (International Business Ma- 
chines, Yorktown Heights, New York 10598). Journal of Ap- 
plied Physics; 53: No. 3, 2229-2231(1 Mar 1982). 

The ac susceptibility of Eu/sub 0.44/Sr/sub 0.56/S and Eu/ 
sub 0.48/Sr/sub 0.52/ has been measured at low frequency (17 
Hz<v<2100 Hz) and at 9 x 10° Hz. A strong frequency depend- 
ence of the real part of the susceptibility is observed below the 
spin-glass transition temperature T/sub f/. Moreover, the increase 
of T/sub f/ with frequency v can be described with a Fulcher law 
Vv = vo exp[-E/sub a//k(T/sub f/-To)], with vo = 10*° s! and To 
= 1.3 and 1.65 K, respectively, for x = 0.44 and 0.48. These data, 
compared to a similar analysis of other ac measurements indicate 
that [T/sub f/(v)-To] and E/sub a//k remain almost constant for x 
between 0.15 and 0.48. Both T/sub f/(v) and To increase linearly 
with x in the same concentration range. This confirms that the spin- 
glass transition becomes less time dependent for an increasing frac- 
tion of interacting impurities (the ferromagnetism is observed for 
x>0.5 in this system). 


34314 Results of microwave transmission and FMR ab- 
sorption studies in iron-rich Metglas Fes2B:2Sie at 9, 24, and 
73 GHz. Cochran, J.F.; Myrtle, K.; Heinrich, B. (Physics 
Department, Simon Fraser University, Burnaby, British Co- 
lumbia, Canada V5A 1S6). Journal of Eom Physics; 53: 
No. 3, 2261-2263(1 Mar 1982). Contract W-7405-ENG-26. 

We have carried out microwave measurements on an iron- 
rich Metglas at 9, 24, and 73 GHz. Two different techniques were 
used. FMR absorption measurements were made at 9, 24, and 73 
GHz which allowed us to study the magnetic properties within a 
thin surface layer. FMAR transmission measurements at 73 GHz 
were also made which revealed some of the bulk properties of this 
material. It was found that the values of magnetic damping ob- 
tained from the FMR absorption measurements were significantly 
different from those obtained by FMAR transmission. We believe 
this difference is due to the insensitivity of the FMAR transmission 
measurements to microscopic inhomogeneities. The role of speci- 
men treatment (annealing, polishing) was also investigated. 


34315 Passivation of grain boundaries in silicon. Seager, 
C.H.; Sharp, D.J.; Panitz, J.K.G.; D’Aiello, R.V. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of Vacuum Science and Technology; 20: No. 3, 430- 
435(Mar 1982). AC04-76-DP00789. 

Several papers have demonstrated that the introduction of 
hydrogen into polycrystalline silicon can remove grain boundary 
trapping states. Evidence for this comes from studies of both major- 
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ity carrier transport over grain boundary potential barriers and mi- 
nority carrier recombination at these defects. Data on hydrogen 
passivation will be reviewed and the relative utility of both these 
transport measurements will be discussed with regard to the opti- 
mization of this process. Recent studies utilizing a Kaufman ion 
source have shown that increasing the proton energies and the dose 
rate greatly facilitates passivation in silicon. Simple diffusion models 
will be presented which account for these observations. This new 
treatment method has reduced the time necessary to improve pho- 
tovoltaic cell parameters to the domain of commercial feasibility; 
the prospects for further improvements will be assessed. Because 
this passivation technique is essentially a low energy implantation 
process, there are accompanying damage and sputtering effects: 
methods for the control of these will be suggested. 


34316 Localized Auger final states in linear alkanes and 
polyethylene. Kelber, J.A.; Jennison, D.R. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Journal of 
9a). Science and Technology; 20: No. 3, 848-851(Mar 

The energies and Auger lineshapes of the linear alkanes and 
polyethylene strongly suggest the presence of highly correlated (lo- 
calized) two-hole excitations in these materials. This conclusion is 
supported by a comparison of the polyethylene spectrum to the 
predictions of independent particle theory. A semiempirical con- 
figuration—interaction formalism which explicitly considers final- 
state hole screening in the static limit is applied to the alkane spec- 
tra. The calculations show that while the ethane Auger spectrum is 
independent, particle-like correlation effects are present in longer 
alkane chains and become more pronounced with increasing chain 
length. The dominant central peak in the alkane spectra is assigned 
to transitions to localized states while the higher valence region is 
assigned to delocalized states. 


34317 Auger CVV spectra as a probe of the electronic 
structure of metallic glasses. Bevolo, A.J.; Severin, C.S.; 


Chen, C.W. (Ames Laboratory—USDOE and Ls oo 


of Physics, Iowa State University, Ames, Iowa 50011). Jour- 
nal of Vacuum Science and Technology; 20: No. 3, 852- 
854(Mar 1982). W-7405-ENG-82. 

Additional data on the Auger KVV spectra of Be and B in 
the Fes2B/sub 18-x/Be/sub x/ ferromagnetic metallic glass system 
are presented. A weak but sharp peak in the B KVV spectra of the 
ternary alloys is identified with a Fe—B bonding state that is also 
present in the binary Fe—B metallic glass system. In addition to the 
previously reported 14-eV shift in the Be KVV energy for x< or 
=4 a narrowing of the linewidth of this transition from 8 to 5 eV is 
reported for the same composition range. Several models are con- 
sidered to explain the unusual Be KVV Auger results for the ter- 
nary Fe—B—Be metallic glass system. 


34318 Hydrogen adsorption on Si(111)—(7 x 7). Culbert- 
son, R.J.; Feldman, L.C.; Silverman, P.J.; Haight, R. (Bell 
Laboratories, Murray Hill, New Jersey 07974). Journal of 
Vacuum Science and Technology; 20: No. 3, 868-871(Mar 
1982). W-7405-ENG-26. 

Deuterium adsorption on the clean Si(111)—(7 x 7) surface 
was quantitatively studied by determining the absolute coverage as 
a function of exposure using nuclear microanalysis. The coverage 
was correlated with structural changes seen by low energy electron 
diffraction and the high energy ion scattering surface peak. A satu- 
ration coverage of 1.25 +- 0.13 monolayers was established for ac- 
tivated deuterium adsorption. 


34319 Macroscopic theory of pulsed-layer annealing. III. 
Nonequilibrium segregation effects. Wood, R.F. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37830). Physical Review [Section] B: Condensed Matter; 
25: No. 4, 2786-2811(15 Feb 1982). 

Phenomena associated with pulsed and cw laser annealing of 
semiconductors have generated intense interest among scientists in 
both fundamental and applied areas of solid-state physics and mate- 
rials science. A coherent picture of the physical processes involved, 
at least on a macroscopic basis, is beginning to emerge. In the first 
two papers of this series, the results of heat and mass (dopant) 
transport calculations based on the melting model of pulsed-laser 
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annealing were described in considerable detail. It was shown that 
dopant profiles observed after pulsed-laser annealing could not be 
fit when values of the interface segregation coefficient k/sup 0// 
sub i/ appropriate for solidification under nearly thermodynamic 
equilibrium conditions were used in the dopant redistribution calcu- 
lations. In this paper, a model is developed which relates the none- 
quilibrium interface segregation coefficient k/sub i/ to k/sup 0// 
sub i/ and to the velocity of the liquid-solid interface during recrys- 
tallization of the molten region created by the laser radiation. The 
functional dependence of k/sub i/ on the interface velocity cannot 
be calculated exactly, but simple approximate expressions for this 
dependence yield results which are in accord with the experimental 
data presently available. With the use of the velocity dependence of 
k/sub i/, it is shown that the model gives satisfactory agreement 
with the maximum nonequilibrium dopant concentrations which 
have been observed for an interface velocity of ~4 m/sec. The re- 
lationship of the model to the general concept of “solute trapping” 
introduced by Baker and Cahn is discussed and it is shown that the 
model satisfies the criterion for solute trapping. 


Vibronic spectra of Gd** in metaphosphate glasses: 
Comparison with Raman and infrared spectra. Hall, D.W.; 
Brawer, S.A.; Weber, M.J. (Lawrence Livermore National 
Laboratory, University of California, Livermore, California 
94550). Physical Review [Section] B: Condensed Matter; 25: 
No. 4, 2828-2837(15 Feb 1982). W-7405-ENG-48. 

Vibronic sidebands associated with the ®*P/sub 7/2/—+°S/sub 
1/2/ transition of Gd* -doped metaphosphate glasses are observed 
using line-narrowed fluorescence techniques. Glasses having metal 
cations of different mass and charge (La,Al,Mg,Ba) are examined. 
Vibronic spectra, which probe vibrations about the rare-earth ele- 
ment site, are compared with polarized Raman scattering data and 
the infrared dielectric constant obtained from near-normal reflec- 
tance measurements. Results indicate that in metaphosphate glasses 
vibronic selection rules are similar to HV (vertical height) Raman 
selection rules. The wavelengths and relative intensities of peaks in 
the high-frequency portion of the vibronic spectra change with re- 
spect to corresponding peaks in the Raman spectra when the mass 
and/or charge of Gd* differs significantly from that of the metal 
cation. 


34321 Interchain electron-electron scattering in a one-di- 
mensional charge-transfer conductor. Lyo, S.K. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Physical Review [Section] B: Condensed Matter; 25: No. 4, 
2838-2842(15 Feb 1982). 

The contribution of donor-acceptor interchain electron-elec- 
tron scattering to the dc resistivity is calculated for one-dimensional 
charge-transfer metallic conductors. The interchain electron-elec- 
tron interaction is due to Coulombic or phonon-exchange interac- 
tions. The resistivity arises from U processes when the relative 
signs of the slopes of the donor and acceptor bands are the same 
and from N processes when they are opposite. The results predict 
an upper bound for the strength of interchain and possibly on-site 
Coulomb interactions. Application of the model to TTF-TCNQ 
(tetrathiafulvalenium tetracyanoquinodimethanide) is discussed. 


34322 Surface-enhanced Raman scattering in Ag-pyridine 
sols. Ferrell, T.L. (Health and Safety Research Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Physical Review [Section] B: Condensed Matter; 25: 
No. 4, 2930-2932(15 Feb 1982). W-7405-ENG-26. 

The coupled system of an adsorbed atom and a spherical sur- 
face plasmon is considered. Application to surface-enhanced Raman 
scattering is shown by regarding the coupled system’s eigenstates as 
intermediate states in the scattering process. 


34323 Discrepancy in the heat capacity of liquid *He. 
Roach, P.R.; Meisel, M.W.; Eckstein, Y. (Solid State Sci- 
ence Division, Argonne National Laboratory, Argonne, Illi- 
nois 60439). Physical Review Letters; 48: No. 5, 330-333(1 
Feb 1982). 

High-precision P/sub v/(T) measurements have been made 
on liquid *He at low temperatures; the results yield values for the 
derivative of the heat capacity, partialC/sub v//partialv, which can 
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be compared with those from actual heat-capacity measurements. 
The comparison shows agreement between the present data and 
partialC/sub v//partial/sub v/ from heat capacities of Wheatley 
but disagreement with partialC/sub v//partialv from recent heat 
capacities of Haavasoja. 


Synchrotron x-ray diffraction study of silicon 
during pulsed laser annealing. Larson, B.C.; White, C.W.; 

e, T.S.; Mills, D. (Solid State Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Physical 
Review Letters; 48: No. 5, 337-340(1 Feb 1982). W-7405- 
ENG-26. 

Time-resolved x-ray diffraction measurements of lattice 
strain in silicon during pulsed-laser annealing have been made with 
nanosecond resolution by using synchrotron radiation. Analyses of 
the strain in pure and boron-implanted silicon in terms of tempera- 
ture indicate high temperatures and evidence for near-surface melt- 
ing, in qualitative agreement with the melting model of laser an- 
nealing. 


34325 Time-resolved optical transmission and reflectivity 
of pulsed-ruby-laser irradiated crystalline silicon. Lowndes, 
D.H. (Solid State Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Physical Review Letters; 48: 
No. 4, 267-271(25 Jan 1982). Contract W-7405-ENG-26. 

The time-resolved optical transmission and reflectivity of n- 
type crytalline silicon has been observed during and after pulsed- 
laser irradiation. The transmission goes to zero, and remains at 
zero, during the period of enhanced reflectivity, contradicting re- 
ports of earlier experiments. Our measurements are in quantitative 
agreement with results of thermal melting model calculations and 
with known optical properties of molten silicon. 


34326 Rare-earth 4d absorption spectra in rare-earth tri- 
fluorides. Olson, C.G.; Lynch, D.W. (Ames Laboratory, U. 


S. Department of Energy, and Department of Physics, lowa 
State University, Ames, Iowa 50011). Journal of the Optical 
Society of America; 72: No. 1, 88-95(Jan 1982). 

The absorption spectra of all the rare-earth trifluorides 
except PmFs and EuFs were measured in the 90200-eV region in 
which the 4d electrons of the rare earths are excited. The spectra 
were compared with those of the metals and with calculated spec- 
tra for some free tripositive rare-earth ions. The spectra of Nd and 
Tb also were measured to aid in this comparison. The spectra are 
nearly identical with those of the metals but with somewhat more 
structure and an increased sharpening of some structures. The prin- 
cipal difference was an increased amount of structure in the contin- 
uum region, which is presumably due to the effects of band struc- 
ture on the decay of the excited states. 


34327 (SAND—82-6001) Method of preparing polycrys- 
tals of boron nitride. Alexeevsy, V.; Bochko, A.; Dzamarov, 
S.; Karpinos, D.; Karjuk, G.; Kolomiets, I; Kurdjumov, A.; 
Pivovarov, M.; Frantsevich, I.; Yarosh, V. (Sandia National 
Labs., Albuquerque, NM (USA)). Dec 1981. Contract 
AC04-76DP00789. Translation of . 9p. NTIS, PC A02/MF 
A01. Order Number DE82005836. 

Translation of Romanian Patent 65,509. 

The present invention relates to the preparation of superhard 
polycrystalline‘ materials, particularly the preparation of polycrys- 
tals of boron nitride, by compressing a mixture containing boron ni- 
tride of wurtzite form with a high level of defects, as one of the 
components, materials that can have a broad application, principal- 
ly for providing cutting tools. 


34328 (IKF—39, pp 68-69) Domain distribution in 
RbCaF; below the cubic-tetragonal phase transition. Wilson, 
S. (Institut Max von Laue - Paul Langevin, 38 - Grenoble 
(France)); Jex, H.; Muellner, M. [nd]. (In German). NTIS 
(US Sales Only), PC A08/MF AOI. 


j In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 
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34329 (IKF—39, pp 71) Formation of domains in 
KMnhf; after the cubic-hexagonal phase transition. Muellner, 
M.; Jex, H.; Tietze, H. [nd]. (In German). NTIS (US Sales 
Only), PC A08/MF AOI. 


In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


34330 (IKF—39, pp 72) Thermo-diffused scattering in 
KCN at the boundary of the Brillouin zone. Loidl, A. (Mainz 
Univ. (Germany, F.R.). Inst. fuer Physik); Jex, H,; 
Muellner, M.; Knoth, R. [nd]. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. 


In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


34331 (IKF—39, pp 73-74) Thermo-diffused scattering of 
pyrolytic graphite monocrystals and powders. Jex, J.; Maetz, 
J.; Muellner, M. [nd]. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. 


In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


34332 (IKF—39, pp 91-92) COz-laser annealing and dif- 
fusion of implanted arsenic ions in silicon. Krimmel, E.F.; 
Runge, H. (Siemens A.G., Muenchen (Germany, F.R.)); 
Langfeld, R.; Baumann, H.; Bethge, K.; Jex, H. [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. 

In Annual report 1979. Chapter 1. Use of nuclear methods 
and mass spectroscopy. 
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REFER ALSO TO CITATION(S) 32937, 32947, 32948, 33064, 33067, 33068, 
33069, 33070, 33106, 33330, 33335, 33381, 33427, 33762, 34259, 34372, 34861 


34333 (AD-A—100693/1) Gas diagnostic measurements 
by coherent anti-Stokes raman spectroscopy: feasibility calcu- 
lations for water vapor in combustion systems. Final report, 
15 July 1977-15 October 1979. St. Peters, R.L.; Lapp, M. 
(General Electric Co., Schenectady, NY (USA)). Jun 1980. 
68p. NTIS, PC A04/MF AO1. 

Coherent anti-Stokes spectroscopy (CARS) can be consider- 
ably simpler than is suggested by literature analyses based on inter- 
actions of monochromatic waves. The simplification arises when 
the optical properties of real lasers are incorporated into the analy- 
sis. To incorporate these properties, it is necessary to recognize that 
the underlying nonlinear optical interaction has a previously ig- 
nored complexity and is dependent on the coherence properties of 
the fields as well as on their spectra. The coherence of the interac- 
tion, as described by the CARS linewidth parameter, is degraded 
by the imperfect coherence of the laser sources. The occurrence of 
the nonlinear interaction depends on the small size of laser mode 
widths, or more fundamentally, on the statistical degeneration of 
each incident field into a small number of independent fields, a 
property possessed only by optical fields from lasers. If the lasers’ 
contributions to the linewidth parameter are made dominant, the 
degree of coherence becomes a fixed property of the apparatus, 
simplifying interpretation of CARS spectra and extending the range 
of usefulness of CARS well beyond what would otherwise be ex- 
pected. Available numerical values plus considerations of effects 
such as mode frequency chirp suggest that domination of the coher- 
ence by the apparatus can be arranged or at least approached in 
most cases. 


34334 (BDX—613-2729) On-line monitoring of inorganic 
additives in copper electroplating baths. Borhani, K.J. 
(Bendix Corp., Kansas City, MO (USA)). Jan 1982. Con- 
tract AC04-76DP00613. 12p. (CONF-820210—1). NTIS, PC 
A02/MF AO1. Order Number DE82010111. 

From NEPCON '82 WEST; Anaheim, CA, USA (23 Feb 
1982). 
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Since it has been established that selective electrodes can 
serve as detectors for both ammonia and chloride, their implemen- 
tation for on-line monitoring must be addressed. With materials and 
chemical processes varying from house to house, the environment 
of the on-line sensors must be considered, particularly where inter- 
fering chemical agents are present. Also, the mechanics of the proc- 
ess require investigation. For instance, with chloride the measure- 
ment is direct; however, for ammonia determination a strong caus- 
tic reagent must be added to the bath solution to evolve ammonia 
gas which is then measured. By adding only the caustic reagent to 
the copper pyrophosphate bath, cupric hydroxide is formed and 
precipitates while ammonia is released. Under such a condition, the 
delivery line from the analysis area to waste will become clogged 
and will cause controller malfunction. In the case of the caustic rea- 
gent for copper pyrophosphate, the presence of cyanide as a com- 
plexing agent allows ammonia to be evolved but precludes precipi- 
tation of cupric hydroxide. Automatic monitors for both chloride 
and ammonia are commercially available (Orion Research Corp.) 
but monitoring/replenishing systems such as electroless bath analyz- 
ers are not available for either the copper pyrophosphate or acid 
copper sulfate baths. As a result, each multilayer board fabrication 
house is left with the decision whether or not to perform only mon- 
itoring or to interface their pH/mV meter to a microprocessor/data 
controller with feedback which will activate valves and pumps for 
a period of time based upon the pH/mV meter reading. In brief, 
the selective electrode monitoring of inorganic additives such as 
ammonia and chloride proved feasible, and in some cases, consider- 
ably more reliable than monitoring by wet chemical methods. 


34335 (DOE/ER/10377—3) Fourier-transform photoa- 
coustic kinetic spectroscopy of solid surfaces. Annual progress 
report, December 11, 1980-December 29, 1981. Eyring, E.M. 
(Utah Univ., Salt Lake City (USA). Dept. of Chemistry). 
Dec 1981. Contract ‘ASO2-79ER 10377. 8p. NTIS, PC A02/ 
MF AO1. Order Number DE82010456. 

Papers describing a dispersive-visible photoacoustic spectros- 
copy (PAS) study of a zirconium phosphate system containing a 
ruthenium complex and a FT-IR/PAS study of various forms of 
carbon black have been published. An FT-IR/PAS study of pyr- 
idine adsorbed on solids has been submitted for publication. A nu- 
merical analysis of pulsed PAS experiments on solid samples has 
been accepted for publication. Work continues on the use of synch- 
rotron radiation, x-ray photoelectron spectroscopy and FT-IR/PAS 
in the analysis of surfaces having catalytic properties. 


34336 (DOE/ER/10624—2) Solid-surface-luminescence 
analysis. Progress report, January 1, 1981-December 31, 
1981. Hurtubise, R.J. (Wyoming Univ., Laramie (USA). 
Dept. of Chemistry). Jan 1982. Contract "AC02- 80ER 10624. 
87p. NTIS, PC A05/MF A0O1. Order Number DE82010457. 

This report covers approximately eleven months of work. 
The report considers mainly the room temperature phosphores- 
cence (RTP) of phenolic compounds, nitrogen heterocycles, and 
aromatic carboxylic acids adsorbed on a variety of solid surfaces. A 
large amount of analytical data was obtained for several com- 
pounds. Some generalizations were developed to partly explain 
why RTP occurs from aromatic organic compounds adsorbed on 
solid surfaces. 


34337 pes p 174-175) Nondestructive determina- 
tion of niobium in by neutron activation followed by x- 
ray spectrometry. Mantel, M.; Shenberg, C.; Rapaport, M.S. 
Jul 1981. NTIS (US Sales Only). 


In Research laboratories annual report 1980. 


34338 (INIS-mf—6708, pp _ Activation analysis and 

the question of samples origin and interrelations. Frana, J. 

(Ceskoslovenska Akademie Ved, Rez. Ustav Jaderne 

on May 1981. (In Czech). Dep. NTIS (US Sales 
y). 


From IAA’81 conference on instrumental activation analysis; 
Klucenice, Czechoslovakia (1 Jun 1981). 
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34339 (INIS-SU—39, pp 17-20) Taking into account neu- 
tron self-shielding and gamma quantum self-absorption in a 
sample during neutron activation analysis. Stolyarova, k = 

Novikov, A.L; Savel’ev, I.B. 1980. (In Russian). Dep. NTI 
(US Sales Only 

In edad on dosimetry and radiation protection. No. 19. 

The neutron activation analysis errors caused by the effects 
of self-shielding of the neutron fluence and gamma quantum self- 
absorption are considered. These errors depend on the analyzed 
sample material, radiation parameters, radiation geometry and con- 
ditions of induced activity recording. The proper experiment is car- 
ried out on samples of different density (straw, grass, corn). All 
measurements were performed in the same geometry. The 
deltasub(n, y) (L) effect of self-shielding and self-absorption in a 
sample of the L length was estimated by the following expression 
deltasub(n, y)(L)=(Asub(0)sup(n, ‘y)(L)-Asub(sample)sup(n, y)(L))/ 
sub(O)sup(n, y)(L) where Asub(O)sup(n, yX(L) and 
Asub(sample)sup(n, y)(L) are the induced gamma radiation fluences 
integrated along the L capsule length in the capsule with and with- 
out filler. The deltasub(n, y)(L) effect was theoretically estimated. 
The dependence of this effect on the sample mass experimentally 
measured and theoretically calculated is given. Taking into account 
of the given effects with introduction of the proper correction 
during calculation permits to increase the accuracy of the neutron 
activation analysis by 5%. 


34340 (INIS-SU—57, pp 133-141) Investigation into 
means of accounting of neutron properties of medium in neu- 
tron activation determination of gold in boreholes. Burmis- 
tenko, Yu.N.; Matalygina, Zh.I.; Khatchenkov, N.N.; Shtan, 
A.S. 1980. (In Russian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

Modelling the conditions of neutron-activation logging on 
gold at variable neutron parameters of medium is used for develop- 
ing means of accounting changes of neutron-medium parameters at 
neutron-activation determination of gold in boreholes. Change of 
neutron properties of the model has been exercised in two ways: 
damping and introducing into the model material substance, absorb- 
ing neutrons (3CdSO,xSH20). Activation effect in the model is 
compared with parameters of other neutron methods. Maximal 
error of the results constitutes +-10%. 


34341 (INIS-SU—57, pp 113-122) Rejection of “rough” 
measurements in activation analysis, Nikolaenko, O.K. 1980. 
(In Russian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

Present criteria of rejection of “rough” measurements for 
most typical cases of effect of different factors on the results of in- 
strumental activation analysis, are considered and compared. Appli- 
cation of the sum of criteria permits to increase safety of clearing 
the results from “weed” measurements. The given recommendation 
are applicable not only for the activation analysis. They can be 
used in realization of other nuclear-physical methods. 


34342 (INIS-SU—57, pp 153-158) Program for 
spectrometric determination of rates and selectivity of P disso- 
lution of components during corrosion-electrochemical investi- 
gations of steels and alloys. Rodin, N.N.; Belov, O.Kh.; 
Kuznetsov, O.P.; Yazikov, I.F.; Lambrev, V.G. 1980. (in 
Russian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

A program for processing gamma-spectra, permitting to 
automate obtaining values of partial velocities and selectivity coeffi- 
cients of dissolution of components and impurities of steels and 
alloys, is developed. Using the program for mass processing 
gamma-spectra of radioactive corrosion products of different types 
of steel (12Kh18N10T, O08Kh21N6M2T, 08Kh17N13M2T, etc.) ex- 
tends possibilities of the radioactive indicator method in corrosion- 
electrochemical investigations, essentially decreases labour con- 
sumption and duration of the analysis. The program can be used in 
activation analysis and in other physical-chemical investigations 
with application of radioisotopes and gamma-spectrometry. 
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34343 (PNL-SA—10023) Well-logging instrumentation. 
Brodzinski, R.L. (Pacific Northwest Lab., Richland, WA 

SA)). Nov 1981. Contract AC06-76RL01830. 13p. 
CONF-811130—18). NTIS, PC A02/MF AOl. Order 
Number DE82006174. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

’ Research investigations on techniques for in situ determina- 
tion of Sr, tritium, and transuranic isotopes are described. Results 
of neutron activation analysis experiments on Sr and passive neu- 
tron detection experiments on transuranics are given. 


34344 Optical spectra and Zeeman effect for Pr** and 
Nd* in LuPQ, and YPQ,. Hayhurst, T.; Shalimoff, G.; 
Conway, J.G.; Edelstein, N.; Boatner, L.A.; Abraham, 
M.M. terials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Journal of Chemical Physics; 76: No. 
8, 3960-3966(15 Apr 1982). 

Absorption spectra of Pr** and Nd* diluted in LuPO, and 
YPO, crystals have been measured from 4000 to 30 000 cm™}, at 
liquid He and Nz temperatures. Fluorescence was observed for Pr** 
and Nd* in YPQ,, and Zeeman spectra were obtained in the visi- 
ble region. The transitions were assigned and fit to a semiempirical 
Hamiltonian with adjustable parameters via a least squares proce- 
dure. Satisfactory fits and reasonable agreement between calculated 
and measured g values were obtained. 


34345 Vacuum ultraviolet spectroscopy of molecules 
using third-harmonic generation in rare gases. Miller, J.C.; 
Compton, R.N.; Cooper, C.D. (Chemical Physics Section, 
Health and Safety Research Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Journal of 
Chemical Physics; 76: No. 8, 3967-3973(15 Apr 1982). W- 
7405-ENG-26. 

A variety of spectroscopic studies in the vacuum ultraviolet 
(VUV) region (100—200 nm) has been performed using tunable, 
narrow bandwidth (~0.05 A) light produced by third-harmonic 
generation in rare gases. These experiments include one-photon ab- 
sorption and photoionization spectroscopy and photoionization 
threshold determinations. Two-photon ionization studies of NO, 
using the VUV light to probe Rydberg states and the fundamental 
light to ionize are also presented. These studies demonstrate the 
simplicity and utility of a laser-based, tunable high-resolution source 
for VUV spectroscopy. 


34346 Depolarized Raman scattering in normal and su- 
percooled antimony trichloride. Aliotta, F.; Maisano, G.; 
Micali, N.; Migliardo, P.; Vasi, C.; Wanderlingh, F.; Triolo, 
R.; Smith, G.P. (Istituto di Fisica dell Universita di Messina 
and Gruppo Nazionale di Struttura della Materia del Con- 
siglio Nazionale delle Ricerche, 98100 Messina, Italy). Jour- 
nal of Chemical Physics; 16: No. 8, 3987-3992(15 Apr 1982). 

Depolarized low frequency Raman spectra obtained for 
molten antimony trichloride are discussed. Measurement has also 
been performed on the supercooled liquid down to 53.2° below the 
melting point (tm = 73.4 °C. The experimental results indicate that 
the spectral contributions, in the range 2—100 cm™! of Stokes shift 
from the exciting line are due to: (1) a central Lorentzian line, 
whose width and intensity are connected to the dynamics of the 
break-up of intermolecular chlorine bridges; and (2) a solidlike con- 
tribution that furnishes an effective density of states, which corre- 
sponds to a convolution of “acoustical” and “optical” modes in a 
coupled linear chain structure with middle range order. 


34347 Hyperfine structure of the X ?u* ground state of 
Ca **Cl and Ca *’Ci by molecular-beam, laser-rf double reso- 
nance, Childs, W.J.; Cok, D.R.; Goodman, L.S. (Argonne 
National Laboraratory, Argonne, Illinois 64039). Journal of 
Chemical Physics; 76: No. 8, 3993-3998(15 Apr 1982). W-31- 
109-ENG-38. 

The hyperfine structure of the X ?=* state of Ca **Cl and 
Ca *"Cl, unresolved in previous studies, has been investigated in 
detail by the molecular-beam, laser-rf, double-resonance technique. 
Results for the spin-rotation interaction and the dipole and quadru- 
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pole hfs constants are given in the form of Dunham coefficients so 
that the N” and v” dependence of each constant can be explicitly 
exhibited. The results, after dividing out the purely nuclear effects, 
fall between the corresponding values for CaF and CaBr, as expect- 
ed. 


34348 Ab initio determination of the rate constant for 
H+H2CO —H2+HCO. Harding, L.B.; Schatz, G.C. (Theo- 
retical Chemistry Group, Argonne National Laboratory, 
Argonne, Illinois 60439). Journal of Chemical Physics; 76: 
No. 8, 4296-4297(15 Apr 1982). 

The results of an ab initio determination of the rate of con- 
stant for H+H2CO are presented. (AIP) 


34349 Raman study of pressure effects on frequencies 
and isotropic line shapes in liquid acetone. Schindler, W.; 
Sharko, P.T.; Jonas, J. (Department of Chemistry, School 
of Chemical Sciences and Materials Research Laboratory, 
University of Illinois, Urbana, Illinois 61801). Journal of 
Chemical Physics; 16: No. 7, 3493-3496(1 Apr 1982). 

The Raman line shape of the symmetric C = O stretching 
band at 1710 cm™? has been measured in liquid acetone as a func- 
tion of pressure from 1 bar to 4 kbar over the temperature range 
from -25 to 50 °C. The experimental data obtained show several 
unusual features. First, there is a frequency difference <8Sv> of 
about 7 cm™! between the polarized and depolarized components. 
Sceond, the isotropic linewidth ['/sub iso/ decreases with increas- 
ing density, in contrast to the opposite trend usually found in other 
liquids. Third, the second moment M2(V) of the isotropic band ap- 
pears to decrease with increasing density. The consideration of the 
experimental linewidth and frequency data leads to a conclusion 
that intermolecular dipole—dipole coupling between polar acetone 
molecules are responsible for the observed unusual behavior of 
<85v>, I'/sub iso/, and Me(V). 


34350 Reaction of Li with O. in the presence of He or 
Ar. Kramer, S.D.; Lehmann, B.E.; Hurst, G.S.; Payne, 
M.G.; Young, J.P. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Journal of Chemical Physics; 76: 
No. 7, 3614-3622(1 Apr 1982). 

The reaction of Li with Oz in the presence of He or Ar was 
studied at a temperature near 150 °C for inert gas pressures be- 
tween 29 and 1500 Torr. In both cases, the rate of loss of free Li 
atoms was linear with Oz. partial pressure between approximately 
0.003 and 1.3 Torr, but had a more complex dependence on inert 
gas pressure. In He, the reaction probably proceeded by means of 
the energy transfer mechanism where the dominant intermediate 
was LiO,*. The results in Ar are consistent with a reaction occur- 
ring through both the energy transfer mechanism in which LiO.* 
plays an important role and the bound intermediate complex mech- 
anism where LiAr is the primary intermediate. 


34351 Spectroscopy of molecular monolayers by resonant 
second-harmonic generation. Heinz, T.F.; Chen, C.K 
Ricard, D.; Shen, Y.R. (De ent of Physics, University 
of California, Berkeley, ifornia 94720). Physical Review 
Letters; 48: No. 7, 478-481(15 Feb 1982). W-7405-ENG-48. 

Spectra of the So—S, electronic transition of rhodamine dyes 
adsorbed at submonolayer coverages on a fused silica substrate 
have been obtained by resonant second-harmonic generation. Polar- 
ization dependences of the second-harmonic signal have been stud- 
ied and are used in the construction of a model for the orientation 
of the adsorbates. A value for the molecular second-order nonlinear 
polarizability at resonance is deduced. 


. 
-~ 


34352 Optical Stark splitting of rotational Raman transi- 
tions. Farrow, R.L.; Rahn, L.A. (Applied Physics Division, 
Sandia National Laboratories, Livermore, California 94550). 
Physical Review Letters; 48: No. 6, 395-398(8 Feb 1982). 

The first observation of optical Stark splitting of a molecular 
Raman transition is reported. The splitting is observed in inverse 
Raman rotational spectra of diatomic nitrogen, measured in the 
presence of a pulsed 1.06-m laser field. The line positions and in- 
tensities of the Stark-split multiplets are in good agreement with 
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calculations of the quadratic Stark effect associated with the optical 
polarizability anisotropy. 


Resonance transitions of Be-like ions from multi- 
calliaeiten relativistic random-phase approximation. John- 
son, W.R.; Huang, K. (Argonne National Laboratory, Ar- 

onne, Illinois 439). Physical Review Letters; 48: No. 5, 
15-318(1 Feb 1982). 

Relativistic excitation energies and transition rates from the 
1So ground states to the first *P; and 'P; excited states of beryl- 
liumlike ions are determined using the newly developed multiconfi- 
guration relativistic random-phase approximation. Results from the 
multiconfiguration relativistic random-phase approximation theory 
are compared with those from other theories and experiments. The 
large discrepancies between the single-configuration relativistic 
random-phase approximation predictions of excitation energies and 
precise experimental values are resolved. 


34354 Carbon-14 dating of an iron bloom associated with 
the voyages of Sir Martin Frobisher. Sayre, E.V. (Brookha- 
ven National Lab., Upton, NY); Harbottle, G.; Stoenner, 
R.W. Washburn, W.; Olin, J.S.; Fitzhugh, W. ACS (Ameri- 
can Chemical Society) Symposium Series; No. 176, 441- 
451(1982). 

This paper recounts the history of the iron bloom associated 
with the English Elizabethan explorer Sir Martin Frobisher who 
made 3 voyages to the North American mainland in the 1570's. 
Specifically the paper deals with the use of proportional counters in 
carbon-14 dating of the Frobisher iron bloom which is located at 
the Smithsonian Institution. The procedures for preparing the sam- 
ples for counting are described. (KRM) 


34355 Ceramic compositional interpretation of incense- 
burner trade in the Palenque Area, Mexico. Bishop, R.L. 
(Museum of Fine Arts, Boston, MA); Rands, R.L.; t- 
tle, G. ACS (American Chemical Society) Symposium Series; 
No. 176, 411-440(1982). 

The Clasic Maya culture of southern Mesoamerica had a 
strong theocratic orientation. Notable aspects of ceremonialism in 
the Palenque area include incense-burning, expressed archaeologi- 
cally in ceramic supports and receptacles (incensarios). Incensarios 
form part of a much larger body of regional ceramics now being 
intensively studied. Objectives are to determine manufacturing cen- 
ters and the directional flow of trading relationships; therefore 
paste composition is accorded special importance. Compositional 
data are derived through sampling that is successively less extensive 
but more intensive (binocular examination, petrography, and neu- 
tron activation). Focussing primarily on chemical composition, data 
reduction is achieved by a related set of vector manipulative tech- 
niques. The resulting paste compositional reference units are evalu- 
ated by correlation with petrographic and archaeological informa- 
tion. Preliminary findings suggest that the ceremonial center of Pa- 
lenque was the major focus of incensario manufacture. 


34356 (IKF—39, PP 88-90) Activation analysis of high 
purity m2 using He-ions, Bass, R.; Essl, H.; Weniger, 
yl a (In German). NTIS (US Sales Only), PC A08/MF 


In Annual report 1979. Chapter 1. Use of nuclear methods 
and mass spectroscopy. 


34357 (IKF—39, PP 125-127) Quantitative proton in- 
duced X-ray analysis of thick samples. Garten, R. (Frankfurt 
Univ. (Germany, F.R.). Inst. fuer Kernphysik; Frankfurt 
Univ. (Germany, F.R.). Inst. fuer Anorganische Chemie); 
Groeneveld, K.O. (Frankfurt Univ. (Germany, F.R.). Inst. 
fuer Kernphysik); Koenig, K.H. (Frankfurt Univ. (Ger- 
many, F.R.). Inst. fuer Anorganische Chemie). [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF A01. 

In Annual report 1979. Chapter 1. Interdisciplinary coopera- 
tion. 
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34358 (IKF—39, pp 128-129) Microanalysis with proton 
induced X-ray emission, Rohrbach, E.P.; Garten, R.P.H. 
(Frankfurt Univ. (Germany, F.R.). Inst. ‘fuer Kernphysik; 
Frankfurt Univ. (Germany, F.R.). Inst. fuer Meteorologie 
und et Groeneveld, K.O. (Frankfurt Univ. (Ger- 
many, F.R.). Inst. fuer Kernphysik); Koenig, K.H. (Frank- 
furt Univ. (Germany, F.R.). Inst. fuer Meteorologie 7 
prose nd]. (in German). NTIS (US Sales Only), PC 


In Annual report 1979. Chapter 1. Interdisciplinary coopera- 
tion. 


(INIS-mf—6897, pp v) Use of sensors with semi- 
combestes tit dehetinns Ri tat alpha counting in source sepa- 
ration and solution analysis. Feist, I.; Sus, F. (Ustav Jader- 
neho Vyzkumu CSKAE, Rez (Czechoslovakia). {nd]. (In 
Czech). Dep. NTIS (US Sales Only). 

From 2. national conference on the disposal of radioactive 
wastes from nuclear power plants; Tale, Czechoslovakia (15 Apr 
1980). 


4002 Inorganic And Physical Chemistry 
REFER ALSO TO CITATION(S) 32987, 34305, 34375, 34396 


34360 (DOE/ER/00958—54) Properties of solvated elec- 
trons, alkali anions and other species in metal solutions and 
kinetics of cation and electron exchange reactions, Final 
report. Dye, J.L. (Michigan State Univ., East Lansing 
(USA). Dept. of Chemistry). 1979. Contract AS02- 
76ERO00958. Op. NTIS, PC A02/MF AOl. Order Number 
DE82004874. 

The properties of solutions of alkali metals in amine solvents 
were studied by optical, ETR, NMR and electrochemical methods. 
Complexation of the alkali cations by crown ethers and cryptands 
permitted the preparation of concentrated solutions of alkali metals 
in amine and ether solvents. Extensive alkali metal NMR studies of 
the exchange of M* with crown-ethers and cryptands and of the 
alkali metal anion, M~, were made. The first crystalline salt of an 
alkali metal anion, Na* Cryptand [2.2.2]Na~ was synthesized and 
characterized and led to the preparation of other alkali metal anion 
salts. This research provided the foundation for continuing studies 
of crystalline alkalide salts. 


34361 (DOE/ER/04991—3) ESR studies of surface ad- 
sorption and catalysis under ultra-high-vacuum conditions. 
Progress report, March 1, 1981-February 28, 1982. Freed, 
J.H. (Cornell Univ., Ithaca, NY (USA). t. of Chemis- 
try). Oct 1981. Contract AS02-78ER04991. Sip. (COO— 
4991-3). NTIS, PC A0Q4/MF AOl. Order Number 
DE82007507. 

A combined uhv-ESR and CREMSEE study was completed 
on the adsorption of the stable paramagnetic nitroxide DTBN (di- 
tertiary butyl nitroxide) on clean and air oxidized Cu and Ag sur- 
faces. On the oxidized surface good temperature-dependent ESR 
signals are obtained from chemisorbed DTBN corresponding to 
about 20 to 30% of a monolayer coverage. On the other hand, no 
ESR signals are observed from adsorbed DTBN above -100°C, al- 
though large reductions in CREMSEE threshold power as a func- 
tion of surface dosage with DTBN clearly demonstrate that the 
DTBN is chemisorbing. When CREMSEE is operated at a micro- 
wave power level just below threshold for self-sustaining signals, it 
may be used as a sensitive electron-amplifier and detector of photo- 
electrons. This photo-CREMSEE method was used to measure the 
work function of air-oxidized Ag on the interior surface of an uhv- 
microwave cavity, yielding 4.06 +- 0.05 eV or several tenths of an 
eV below that for a clean Ag surface. ESR experiments were per- 
formed to study the motional dynamics of NO2 on a variety of zeo- 
lite surfaces and crushed vycor. The motional dynamics of NO2 on 
NaY was similar to those observed on vycor except that the planar- 
rotation observed at low temperatures (below 77°K) is much faster 
in the case of NO2/NaY. Successful, time resolved photo-induced 
electron-spin-echo experiments were performed on a simple model 
system: Rb/tetrahydrofuran which yields a photo-induced transient 
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solvated electron with a large initial chemically induced spin polar- 
ization. Spin relaxation times as short as 50 ns were measured. Both 
the signal decay time and the phase memory time were measured as 
a function of temperature and of amount of crown, which complex- 
es the alkali cation. Both these times are composites of the reaction 
lifetime of the solvated electron and of ordinary spin relaxation 
properties. 


34362 (PB—81-223463) Selected values of chemical ther- 
modynamic properties: compounds of uranium, protactinium, 
thorium, actinium, and the alkali metals, Final report. 
Wagman, D.D.; Evans, W.H.; Parker, V.B.; Schumm, R.H.; 
Nuttall, R.L. (National Bureau of Standards, Washington, 
DC (USA)). May 1981. 153p. NTIS, PC A08/MF AOl. 

This publication contains tables of recommended values for 
the standard enthalpies (heats) of formation, Gibbs (free) energies of 
formation, entropies, enthalpy contents and heat capacities at 298.15 
K, and enthalpies of formation at O K for compounds of uranium, 
protactinium, thorium, actinium, lithium, sodium, potassium, rubi- 
dium, cesium, and francium. 


34363 Comparative study of the reaction dynamics of sev- 
eral potential energy surfaces for O(°P)+H. — OH+H. II. 
Collinear exact quantum and quasiclassical reaction probabil- 
ities. Lee, K.T.; Bowman, J.M.; Wagner, A.F.; Schatz, G.C. 
(Department of Chemistry, Illinois Institute of Technology, 
Chicago, Illinois 60616). Journal of Chemical Physics; 16: 
No. 7, 3563-3582(1 Apr 1982). Contract W-31-109-ENG-38. 

Exact quantum and quasiclassical reaction probabilities for 
the collinear O(?P)+H2 reaction are presented for five potential 
energy surfaces. These surfaces include the diatomics-in-molecules 
surface of Whitlock, Muckerman, and Fisher, the LEPS surface of 
Johnson and Winter, the ab initio fitted surface of Schinke and 
Lester, the ab initio fitted surface of Schatz, Wagner, Walch, and 
Bowman, and a modification of this last surface newly reported 
here. On each surface, the quantum and quasiclassical probabilities 
are compared and interpreted. A vibrationally adiabatic analysis 
based on recent work by Pollak proves useful in interpreting the 
dynamic thresholds and quantum oscillations in the reaction prob- 
ability and other features. A systematic variation in both the quan- 
tum and quasiclassical reaction probabilities with the saddle point 
location of the surface is observed. 


Comparative study of the reaction dynamics of the 
OCP) +H. — OH-+H reaction on several potential energy 
surfaces. III. Collinear exact quantum transmission coeffi- 
cient correction to transition state theory. Lee, K.T.; 
Bowman, J.M.; Wagner, A.F.; Schatz, G.C. (Department of 
Chemistry, Illinois Institute of Technology, Chicago, Illinois 
60616). Journal of Chemical Physics; 76: No. 7, 3583-3596(1 
Apr 1982). Contract W-31-109-ENG-38. 

Collinear exact quantum and quasiclassical rate constants and 
transmission coefficients are presented for the O(?P)+He (v), v = 
0,1 reaction, using the quantum and quasiclassical trajectory reac- 
tion probabilities calculated in the preceding paper and by Clary, et 
al. [D. C. Clary, J. N. L. Connor, and C. J. Edge, Chem. Phys. 
Lett. 68, 154 (1979)} on a total of five potential energy surfaces. 


34365 Surface composition of a tin—lead alloy. Nelson, 
G.C.; Borders, J.A. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Journal of Vacuum Science 
and Technology; 20: No. 4, 939-942(Apr 1982). 

The surface and near surface composition of a single phase 
tin—lead alloy whose bulk composition was 99.83 at.% tin and 0.17 
at.% lead has been measured as a function of temperature in 
vacuum and in an oxidizing ambient. In vacuum, the outer mono- 
layer of the surface is enriched in lead at all temperatures studied 
(roughly-equal65% at.% Pb at 23 °C). From the measured lead sur- 
face composition as a function of temperature, a heat of segregation 
of 4.7 kcal/mole is calculated. The data obtained in an oxidizing 
ambient indicate that the near surface composition is dependent on 


the oxygen partial pressure as well as the temperature at which the 
sample is annealed. 
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34366 Study of the stepwise oxidation and nitridation of 
Si(111) by electron stimulated desorption and Auger spectros- 
copy. Knotek, M.L.; Houston, J.E. (Sandia National Labora- 
tories, Albuquerque, New Mexico 87185). Journal of 
a Science and Technology; 20: No. 3, 544-547(Mar 

Electron stimulated desorption (ESD) and Auger electron 
spectroscopy (AES) measurements are reported for the electron-ac- 
tivated stepwise oxidation and nitridation of the Si(111) surface. In 
ESD it is found that appreciable levels of surface hydrogen are 
present which can lead to hydroxyl formation upon oxidation. The 
hydroxyl-rich films are unstable in an electron beam, while surfaces 
oxidized with activated Oz, where no OH is formed, are much 
more stable. On the OH-free oxide, ESD shows two chemically dis- 
tinct O species, one thought to be SiO. and the other either ad- 
sorbed O2 or a chemical intermediate. The Auger spectra for both 
oxide and nitride films, which show a continual change from Si to 
Si-compound nature, suggests that in the earliest stages of reaction 
the reacted film is made up mainly of low coordination interme- 
diates which gradually evolve to the full compound as the coordi- 
nation increases. 


34367 Theoretical study of stimulated desorption of pro- 
tons from transition metal surfaces. Melius, C.F.; Noell, J.O.; 
Stulen, R.H. (Sandia National Laboratories, Livermore, 
California 94550). Journal of Vacuum Science and Technol- 
ogy; 20: No. 3, 559-561(Mar 1982). 

The mechanism for near-threshold photon-stimulated desorp- 
tion (PSD) and electron-stimulated desorption (ESD) is examined 
theoretically using finite cluster, quantum chemical techniques to 
model the interaction of a hydrogen atom with a metal surface. 
Configuration interaction calculations on clusters modeling both the 
<100> and <111> faces of an fcc crystal yield a consistent pic- 
ture of the process. A band of strongly repulsive states which as- 
ymptotically dissociate to ions is found to lie ~25 eV above the 
ground state. This excitation energy is consistent with the threshold 
observed in ESD and PSD experiments on the <100> surfaces of 
Ni and Pd. The states of this band all involve double excitations 
from the metal—hydrogen bonding orbitals. 


34368 Crystal structure of YbsErChs and YbeChs. 
Lueke, H.; Eick, H.A. (Michigan State Univ., Lansing). Jn- 
organic Chemistry; 21: No. 3, 965-968(Mar 1982). 

The crystal structure of YbsErClis, determined by a single- 
crystal structural analysis, has been refined in monoclinic space 
groups C2/c and I2/a (No. 15). Cell data (space group C2/c) are a 
= 41.44 (2) A, b = 6.537 (5) A, c = 7.004 (5) A, and B = 98.48 
(10)°, with Z = 4. Three-dimensional intensity data were collected 
by a Picker automated four-cycle diffractometer with Zr-filtered 
Mo Ka radiation in the 0-20 scan mode. Refinement was effected 
by full-matrix least-squares calculation and after absorption and ex- 
tinction yielded at convergence R = 0.032 and R/sub w/ = 0.039 
for the 1012 reflections with F? > 30/sub F?/ of the 1671 ob- 
served reflections. Since the location of the Er** atoms could not 
be determined uniquely, the true symmetry is assumed lower than 
that reported. Structural and cell data for isostructural YbsChs for 
which only twinned crystals could be isolated are also reported. 
These two compounds are ascribed to a series of Vernier phases of 
the general formula M/sub n/X/sub 2n+1/ and represent the n = 
6 member. 6 figures, 4 tables. 


34369 Hydrogenation of aromatic compounds catalyzed 
by sulfided CoO-MoO;/y-AkO;. Broderick, D.H.; Sapre, 
A.V.; Gates, B.C.; Kwart, H.; Schuit, G.C.A. (Univ. of 
Delaware, Newark). Journal of Catalysis; 73: No. 1, 45- 
49(Jan 1982). 

Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-MoOs/y-AlkOs was investigated with batch and flow reactors 
at 275 to 350°C and pressures near 100 atm. The reactants included 
benzene, biphenyl, dibenzothiophene, naphthalene, 2-phenylnaphth- 
alene, and benzo[b]naphtho[2,3-d]thiophene. The reactivity for ring 
saturation was about an order of magnitude greater for the latter 
three [(substituted) naphthalenes] than for the others [(substituted) 
benzenes]. Sulfur in a reactant molecule slightly increased the reac- 
tivity of a neighboring ring for hydrogenation. Dibenzothiophene 
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hydrogenation was not inhibited by H2S, but biphenyl hydrogena- 
tion was moderately inhibited by HaS, and dibenzothiophene hy- 
drogenolysis was strongly inhibited by H2S. These and other results 
suggest that the reactant to be hydrogenated is m-bonded at ex- 
posed Mo cations, where H2S undergoes weak competitive adsorp- 
tion and bases like acridine undergo nes competitive adsorption. 
22 references, 2 figures, 1 table. 


34370 . Thermodynamic review and calculations - alkali- 
metal oxide systems with nuclear fuels, fission ook and 
structural materials. Lindemer, T.B.; Besmann, T.M. (Oak 


Ridge National Lab., TN (USA). "Chemical Technology 
Div.); a Be — ’ (Argonne National Lab., IL (USA). 
Chemical Div.). Journal of Nuclear Materials; 
100: No. Aes 178-226 Sep 1981). 

This paper considers the phase equilibria of alkali metal 
oxides and their combinations with other oxides relevant to nuclear 
fuels, fission products, and structural materials. The other oxides in- 
clude those of the lanthanides, the actinides, iron, nickel, alumin- 
ium, silicon, as well as those of periodic table groups IIA, IVB, 
VB, VIB, and VIA. The alkali metal halides, chalcogenides, and 
hydroxides are also included. Techniques are developed to permit 
calculation of phase equilibria and Ellingham diagrams in ternary 
and higher-order systems. These techniques include estimation of 
previously unknown 298.15 K values of the enthalpies of formation 
and the entropies of many compounds. 


34371 Quenching of methylene blue (Si): by Fe(IID. 
Ohno, T.; Lichtin, N.N. (Boston Univ., MA). Journal of 
Physical Chemistry; 84: 3485-3486(1980). 

In the course of an investigation of the mechanism of 
quenching of SMBH and *MB* by oxidative quenching, research- 
ers have found that quenching of MB* (S:) by Fe/sup III/(H20).** 
in aqueous nitric acid 1.5 M in potassium nitrate, occurs with the 
formation of the half-oxidized product MB**. The efficiency of net 
electron transfer per quenching event has been estimated to be less 
than 1%. Catalysis of intersystem crossing to the triplet manifold is 
not significant. Absorbance by >MBH* and MB* were monitored 
at 710 and 520 nm, respectively. Fluorescence was measured with 
excitation at 635 nm and emission monitored at 710 nm. A graph 
shows adherence of the data to the form of the Stern-Volmer equa- 
tion with a slope of 6.6 M~1. The reaction kinetics are evaluated. 1 
figure. 


34372 High pressure luminescence studies. Drickamer, 
H.G. ‘Univ. of Hlinois, Urbana). pp 8-14 of ae? pressure 


science and technology. Vodar, B.; Marteau, P. (eds.). 
Elmsford, NY; Pergamon Press, Inc. (1980). Contract EY- 
76-C-02-1 198. 

The first problem described concerns tests of a model for the 
Jahn-Teller effect involving heavy metal ions in alkali halides. This 
is a problem in solid state physics. The second problem relates to 
both inorganic chemistry and solid state physics. The luminescence 
efficiency if Eu** in the LagO2S lattice is discussed. These phos- 
phors are important technologically. The next two problems arise 
in physical-organic chemistry. One involves the effect of viscosity 
on luminescence efficiency of dye molecules, with possible interac- 
tions. The other concerns singlet-triplet interactions in aromatic 
molecules. The final problem has implications for protein chemistry 
as well as for the solution chemistry of organic molecules in aque- 
ous solutions. It concerns the covalent interaction of ligands with 
polymeric substrates. 8 figures. 


34373 (IKF—39, pp 69-70) Abnormal temperature oscil- 
lations of the fluorine ions in RbCaF;. Jex, H.; Muellner, M.; 
Maetz, J.; Scheich, E. [nd]. (In German). NTIS (US Sales 
Only), PC A08/MF AOl. 

In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 32977, 33447, 34286, 34287, 34336, 34369, 
34371, 34372, 34818 


34374 (DOE/ER/10622—2) Adsorption and desorption 
of hydrocarbons at low concentrations. Progress report, 1 Jan 
1981-31 Dec 1981. Madey, R.; Huang, J.C. (Kent State 
Univ., OH (USA)). Jan 1982, Gustin AC02-80ER 10622. 
20p. NTIS, PC A02/MF AO1. Order Number DE82010439. 
Research accomplishments during the report period include 
the following: (1) Studies of the transport of ethane-propane mix- 
tures on activated carbon at 25°C. (2) Potential theory correlation 
of adsorption data for acetylene-ethane mixtures on activated 
carbon at 25°C. (3) Studies of the adsorption of propane and n- 
butane on porous crosslinked polystyrene beads at 25 and 30°C. (4) 
Derivation of a general formula for the heat of adsorption on a het- 
erogeneous surface. (5) Measurements of the transmission of a rec- 
tangular pulse input and a determination of the intraparticle diffu- 
sion coefficient.:(6) Derivation of an analytic solution for the trans- 
mission of an adsorbate through a packed bed with intraparticle dif- 
fusion and with a first-order reaction. (7) A method for determining 
the viscosity and the second virial coefficient of gases and the 
effect of liquid-phase diffusional resistance in chromatography 
measurements. (8) Construction of a low-temperature bath. 


34375 (LBL—13051) Hydrocarbon catalysis over _ 
num single crystal surfaces: the role of adsorbed carbon de- 
posits and other chemical additives. Davis, S.M. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. 512p. NTIS, PC A22/MF A0Ol. Order Number 
ee 


The a of strongly adsorbed hydrocarbon isin in re- 
forming catalysis over platinum single crystal surfaces at atmos- 
pheric pressure and temperatures between 300 and 700°K has been 
established and a model developed for the working structure and 
composition of the active catalyst surface. For this purpose a sensi- 
tive counting system for carbon-14 radiotracer studies was devel- 
oped and utilized to investigate the kinetics of hydrocarbon rehy- 
drogenation and intermolecular hydrogen transfer reactions. Quan- 
titative hydrogen thermal desorption methods were developed to 
determine the composition of adsorbed hydrocarbon species and 
the energetics of elementary, sequential C-H bond breaking proc- 
esses. Carbon-monoxide adsorption-thermal desorption studies were 
used to titrate uncovered platinum surface sites before and after re- 
action rate studies. The dynamics of the metal-hydrocarbon interac- 
tion, including minimum surface residence times for dissociatively 
chemisorbed intermediates (10~? - 107 sec) were revealed from si- 
multaneous studies of the reaction kinetics for hydrocarbon-deuter- 
ium exchange and skeletal rearrangement. Restart reaction studies 
were used to investigate the catalytic activity and selectivity of 
carbon covered platinum. These studies together with deactivation 
kinetics derived from reaction rate studies over initially clean plati- 
num surfaces have clearly demonstrated that the primary role of 
the disordered, polymeric carbonaceous deposit is very simply that 
of a non-selective poison. The structure sensitivity of n-butane, iso- 
butane, neopentane, and n-hexane skeletal rearrangement catalyzed 
at atmospheric pressure and 530 to 700°K was investigated on a 
series of platinum single crystal surfaces with variable terrace, step, 
and kink structure. Only aromatization and bond-shift isomerization 
displayed structure sensitive reaction kinetics. 


34376 Spectroscopy of polyenes. 6. Absorption and emis- 
sion spectral properties of linear polyenals of the series CHs- 
(CH=CH)/sub n/-CHO. Das, P.K. (Univ. of Notre Dame, 
IN); Becker, R.S. Journal of Physical Chemistry; 86: No. 6, 
921-927(18 Mar 1982). 

The results of a detailed study are presented concerning the 
absorption and emission spectral properties of four homologous po- 
lyenals of the series, CHs-(CH=CH)/sub n/-CHO, n = 2-5, under 
various conditions of solvent and temperature. A total of four dif- 
ferent band systems have been recognized in the well-resolved ab- 
sorption spectra. These have been assigned as arising from singlet 
am* reverse arrow n (very weak), 1B/sub u/* reverse arrow 1A/sub 
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g/ (very strong), 'A/sub g/** reverse arrow 'A/sub g/ (cis peak, 
moderately weak), and ‘A/sub g/*~ reverse arrow ‘A/sub g/ 
(weak) transitions. Except for the 'A/sub g/** state which is 
always located at a relatively high energy, the relative location of 
the remaining three states, viz., ‘B/sub u/*, 'A/sub g/*”, and 
1(m,7*), is seen to be a sensitive function of polyene chain length 
and appears to be the most important factor in determining the ra- 
diative behavior of the polyenals. Thus, the Ce and Cs aldehydes (n 
= 2 and 3), with a ‘(n,7*) state seen as the lowest singlet state in 
absorption, do not fluoresce under any condition of solvents (polar 
and nonpolar) and temperature (296-77 K). The Ci2 aldehyde (n = 
5) has the dipole-forbidden 'A/sub g/*~ state as the lowest singlet 
state and exhibits fluorescence (at 77 K) that is moderately strong. 
In the case of the intermediate polyenal, Cio aldehyde (n = 4), the 
three low-lying states, viz., ‘(n,7*), 1B/sub u/*, and ‘A/sub g/*~, 
appear to be nearly degenerate based on their locations in the ab- 
sorption spectra. 


34377 Homolysis and acidolysis reactions of (a-hydrox- 
yalkyl)- and (a-alkoxyalkyl)chromium(III) complexes: kinet- 
ics, steric effects, and bond energies. Kirker, G.W.; Bakac, 
A.; Espenson, J.H. (Iowa State Univ., Ames). Journal of the 
American Chemical Society; 104: No. 5, 1249-1255(10 Mar 
1982). Contract W-7405-ENG-82. 

The rates of homolysis of 12 organochromium complexes 
were determined by the addition of oxidizing scavengers to prevent 
recombination of Cr** and the carbon-centered radicals. The rate 
constants for complexes derived from aliphatic alcohols span the 
range 3.7 x 10-5to ~ 3 x 10?s~! CrCH,OH*'s“! for CrC(CHs)(t- 
C.Hs)OH* at 25°C. There is a good correlation between the free 
energies of activation for homolysis of the organochromium com- 
plexes and corresponding substituted symmetrical ethanes. On the 
basis of the activation parameters and the literature data, estimates 
of the Cr-C bond dissociation enthalpies were made. Rate constants 
for the acidolysis reaction, previously known for some of these 
complexes, were evaluated for the others. Means were developed, 
by control of reaction conditions, to permit independent meas- 
urements of homolysis and acidolysis. The organochromium com- 
plex derived from isopropyl ether, CrC(CHs)z,OCH(CHs)2”*, under- 
goes a rapid (0.05 < k < 2:s~*) conversion to CrC(CHs),OH™ in 
dilute perchloric acid. 5 figures, 6 tables. 


34378 Single crystals as model catalysts. Goodman, 
D.W. (Surface Physics Division, Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185). Journal of Vacuum 
Science and Technology; 20: No. 3, 522-526(Mar 1982). 
AC04-76-DP00789. 

Recent work has demonstrated the special advantages of 
meshing in a single apparatus kinetic measurements at process-like 
conditions with modern surface analytical techniques for fundamen- 
tal catalytic studies. These data have shown that low surface area 
monolithic materials can be used successfully to model certain cata- 
lytic systems. Virtually identical kinetic parameters have been 
found for the methanation reaction over single crystals of nickel 
and ruthenium as have been measured for high surface area nickel 
and ruthenium process catalysts. Surface probes have allowed the 
methanation reaction to be mechanistically dissected, in that the ki- 
netics associated with the two major reaction steps have been indi- 
vidually measured. Using surface probes to monitor quantity and 
ordering of the impurity atoms, a correlation has been found be- 
tween the electronegativity of the impurity atom and its catalytic 
poisoning ability. Electronic effects, as opposed to site blocking, are 
shown to dominate. 


34379 Angular resolved UPS and XPS spectra of benzen- 
ethiol adsorbed on Cu(111) at 300 °K. Agron, P.A.; Carlson, 
T.A. (Chemistry Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Journal of Vacuum Science 
and Technology; 20: No. 3, 815-817(Mar 1982). 

Angular resolved photoelectron spectra using Hel (21.2 eV) 
radiation have been obtained for benzenethiol (phenyl mercaptan) 
chemisorbed on Cu(111), as well as for the clean surface. The cor- 
relation with the gas-phase spectra suggests that the benzenethiol 
bonds to copper by way of sulfur-containing orbitals rather than 
carbon 7 ring orbitals. The angular dependence of the different 
bands formed in the photoelectron spectra indicates that the ben- 
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zene ring is oriented perpendicular or near perpendicular to the sur- 
face. XPS analysis, with Al—Ka radiation, of the Cu 2p, C 1s, and 
S 2p orbitals confirms the stoichiometry as well as the surface cov- 
erage. The extent of surface coverage supports the argument 
against benzenethiol lying flat on the copper surface. 


34380 Effects of Fe on the reactivity of Ni(100). Seman- 
cik, S.; Kelley, R.D. (Surface Science Division, National 
Bureau of Standards, Washington, DC 20234). Journal of 
a Science and Technology; 20: No. 3, 823-826(Mar 

High pressure reaction methods have been combined with 
ultrahigh vacuum techniques to investigate the influence of low 
level Fe on the catalytic activity of the Ni(100) surface. CO disso- 
ciation and hydrocarbon formation from H2/CO mixtures are the 
specific reactions which have been considered. Reactivity changes 
observed in the presence of surface Fe can be attributed to the dif- 
ferent local chemistry involved in CO—Fe and CO—Ni interac- 
tions. 


34381 Synthesis of ethylene via oxidative coupling of 
methane. I. Determination of active catalysts. Keller, G.E.; 
Bhasin, M.M. (Union Carbide Corp., South Charleston, 
WV). Journal of Catalysis; 73: No. 1, 9-19(Jan 1982). 

Ethylene and ethane (Cy's) have been synthesized by catalyt- 
ic oxidative coupling of methane at atmospheric pressure and tem- 
peratures of 500 to 1000°C. A great number of metal oxides, sup- 
ported on an a-alumina support, have been screened for activity 
and selectivity in the normal, concurrent feeding mode of reactants, 
as well as, in the sequential or feed programming mode. The con- 
current feeding experiments gave low selectivities of 0 to 20%, 
while feed programming experiments gave selectivities of ~ 50%. 
In the latter case, however, a stainless-steel reactor became catalyt- 
ically active for burning of methane to carbon oxides. Although a 
stainless-steel reactor was used in most of the work reported here, a 
quartz reactor was found to be inert. The most active catalysts for 
C, formation were the oxides of Sn, Pb, Bi, Tl, Cd, and Mn, while 
Li, Mg, Zn, Ti, Zr, Mo, Fe, Cr, W, Cu, Ag, Pt, Ce, V, B, and Al 
showed little or no activity. The low C2-forming activity of Pt and 
Ce, however, may be due to the secondary burning of C,’s on the 
stainless-steel reactor walls. This also makes it difficult to quantify 
the C,-forming selectivity of the active metal oxides. The active 
metals seem to exhibit a common characteristic; they can cycle be- 
tween at least two oxidation states. Although there are differences 
in selectivities in C2 formation and carbon oxides formation, no cor- 
relation seems to exist with the free-energy changes in the oxidation 
states. A possible mechanism for C2 formation from methane is pro- 
posed. 7 figures, 4 tables. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 33456, 34334 


34382 (BNL—30374) Determining electrochemical pa- 
rameters with dual electrodes. Bandy, R.; van Rooyen, D. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CH00016. 15p. (CONF-811013—13). NTIS, 
PC A02/MF AO1. Order Number DE82005510. 

From Electrochemical Society conference; Denver, CO, 
USA (11 Oct 1981). 

Use of the two-electrode method for determining corrosion 
rates and Tafel constants is described. The method involves polar- 
ization resistance measurements, as well as polarization data further 
from the corrosion potential. Combined treatment of these data en- 
ables the determination of Tafel constants and corrosion rates. It is 
also shown that values for corrosion potentials can be obtained 
with good accuracy when exchange current densities of anodic and 
cathodic reactions are known. This method overcomes some of the 
earlier drawbacks of the two-electrode technique, such as the need 
for separate, three-electrode Tafel constant determinations. 
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34383 Substrate effects on zinc deposition from zincate 
solutions. Chu, M.G.; McBreen, J.; Adzic, G. (Brookhaven 
Natl Lab, Upton, NY, USA). Journal * the Electrochemical 
Society; 128: No. 11, 2281-2286(Nov 1981). 

The deposition of zinc on Cu, Au, and Cd from alkaline zin- 
cate solutions has been investigated using cyclic voltammetry, po- 
tential pulse methods, x-ray diffraction, and scanning electron mi- 
croscopy. Deposits on Zn were examined by scanning electron mi- 
croscopy and x-ray diffraction. In the case of Au and Cu approxi- 
mately a monolayer of zinc is formed in the underpotential deposi- 
tion region prior to bulk deposition. The respective underpotential 
shifts of Au and Cu are 0.45 and 0.22 v and are in good agreement 
with the difference in work function between zinc and the sub- 
strate. Electrodeposited zinc forms an undetermined surface brass 
phase on Cu and two alloys (Au/sub 3/Zn and AuZn/sub 3/) with 
Au. The deposits on all substrates are oriented preferentially paral- 
lel to the basal plane. 


34384 Substrate effects on zinc deposition from zincate 
solution - 2, deposition on Pb, Tl, Sn, and In. McBreen, J.; 
Chu, M.G.; Adzic, G. (Brookhaven Natl Lab, Upton, NY, 
USA). Journal of the Electrochemical Society; : No. 11, 
2287-2292(Nov 1981). 

The deposition of zinc on Pb, Tl, Sn and In has been investi- 
gated using cyclic voltammetry, potential pulse methods, x-ray dif- 
fraction, and scanning electron microscopy. There is no evidence of 
underpotential deposition on any of the substrates and the nuclea- 
tion overvoltage is 30-40 mV. Thallium forms a surface alloy with 
zinc and there is evidence that zinc diffuses into Pb. In the case of 
Sn and Tl the deposit had an intermediate orientation and on Pb 
and In the deposit was oriented perpendicular to the basal plane. 
Deposit orientation has been correlated with the degree of mis- 
match of zinc with the substrate. 24 refs. 


4005 Photochemistry 


= ALSO TO CITATION(S) 33156, 33167, 33434, 34371, 34391, 34402, 


34385 (LBL—13473) Photochemistry of HNO; and 
CINOs. Marinelli, W.J. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1981. Contract W-7405-ENG-48. 187p. NTIS, 
PC A09/MF A0O1. Order Number DE82005627. 

Thesis. 

The techniques of laser flash photolysis/resonance fluores- 
cence (FP/RF) and flash photolysis/laser absorption (FP/LA) 
were used to study the reactions, (2) HO + HNOs — H2O + NOs, 
(4) HO + H2O. — H,O + HOns, (10) Cl + HNOs — products, 
(11) CIONO, + Hv — products. The results for reaction (2) are ke 
= (1.52 +- 0.43) x 107'* exp (644 +- 79/T) cm® molecule™‘s™! 
from 218 to 363K, independent of pressure from 10 to 50 Torr Ar 
in the FP/RF experiments; phi/sub prod/ (NOs at low fluence) = 
1.05 +- 0.26 with ke and phi/sub prod/ (NOs) found to be pres- 
sure, concentration and fluence dependent, having a strong self-cor- 
relation in the 298K FP/LA experiments. Rate constants for reac- 
tions (4) and (10) were measured to be ky = (1.81 +- 0.24) x 107" 
cm* molecule“'s™? and kio = (6.5 +- 3.4) x 107% cm? 
molecule~!s~! at 298K and 10 Torr Ar; however, for (10) phi/sub 
prod/ (NO3) = 0.05. The FP/LA study of (11) found phi/sub 
prod/ (NOs) = 0.55/sub -0.1/*° ° at pressures from 20 to 100 Torr 
of Ar or CH,, showing the major photodissociation channel to 
yield Cl and NOs. The peak absorption cross section for the NOs 
(0,0) band was determined to be 1.9 x 10-7 cm? molecule™? at 661.9 
nm. The high resolution lineshape measured in this study was 
scaled to match integrated absorption coefficients determined in 
more direct but lower resolution studies. Under very high resolu- 
tion (< or = 200 MHz) the band was structureless and would not 
fluoresce despite a lack of photodissociation. It was found to fit 
well to two overlapping Lorentzians in agreement with some the- 
ories of intramolecular energy transfer. 


34386 Photoionization of the neon—rare gas dimers 
NeAr, NeKr, and NeXe. Pratt, S.T.; Dehmer, P.M. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Jour- 
nal of Chemical Physics; 76: No. 7, 3433-3439(1 Apr 1982). 
Contract W-31-109-ENG-38. 
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The relative photoionization cross sections for the heteronu- 
clear neon—rare gas dimers NeAr, NeKr, and NeXe were meas- 
ured at a wavelength resolution of 0.15 A for NeAr and 0.28 A for 
NeKr and NeXe in the energy region between the molecular ion- 
ization threshold and the atomic *P°/sub 1/2/ ionization limit of 
the heavier rare gas atom. The dimer ionization potentials are 
15.685 +- 0.004 eV for NeAr, 13.950 +- 0.003 eV for NeKr, and 
12.094 +- 0.004 eV for NeXe. Combining these values with the 
known values of the atomic ionization potentials and the neutral 
ground state dissociation energies yields values of the A *=*/sub 
1/2/ ionic ground state dissociation energies of 0.079 +- 0.004 eV 
for NeAr, 0.055 +- 0.003 eV for NeKr, and 0.041 +- 0.004 eV for 
NeXe. Molecular Rydberg structure, which shows strong similari- 
ties to the atomic structure in the region of the autoionizing 
Beutler—Fano resonances, has been partially analyzed in terms of 
Rydberg series converging to the B *Pi/sub 1/2/ state of the dimer 
ion. Vertical binding energies for the individual Rydberg states 
were determined based on the assumption that the Rydberg states 
dissociate to a neon atom in the 'So ground state plus a rare gas 
atom in an ns'[1/2]°: or nd’[3/2]°: excited state. Values of the ver- 
tical binding energies of the B *Pi/sub 1/2/ ionic state were deter- 
mined from the series limits and are 0.022 +- 0.002 eV for NeAr, 
0.018 +- 0.004 eV for NeKr, and 0.014 +- 0.002 eV for NeXe. 


34387 Photodissociation of ozone in the Hartley band. 
Exploratory potential energy and molecular dynam- 
ics. Hay, P.J.; Pack, R.T.; Walker, R.B.; Heller, E.J. (Los 
Alamos National Lab., NM). Journal of Physical Chemistry; 
86: No. 6, 862-865(18 Mar 1982). 

Potential energy surfaces for the four ‘A’ states of ozone in- 
volved in photodissociation by uv radiation (220 to 280 nm) have 
been computed by ab initio techniques. Preliminary molecular dy- 
namics studies on two of these surfaces are reported by using the 
Gaussian wavepacket photodissociation method to obtain a theo- 
retical 1B, reverse arrow ‘A, absorption spectrum. 


34388 Role of XeF as an intermediate in the photochemi- 

cal synthesis of XeF2 in flash-photolyzed Xe/Ar/F2 mixtures. 

Messing, I.; Smith, A.L. (Drexel Univ., Philadelphia, PA). 

1982)" ‘of "Physical Chemistry; 86: No. 6, 927-952(18 Mey 
2). 

The fluorine in Xe/F2 and Xe/Ar/F2 mixtures was photodis- 
sociated, and the resulting transient species were monitored by pho- 
tographic and photoelectric UV kinetic absorption spectroscopy 
and by laser fluorescence. The number density equilibrium constant 
for the reversible reaction Xe + F —> XeF (kz,k/sub -7/) was cal- 
culated from statistical thermodynamics to be K/sub eq/ = 2.22 x 
10-2! cm at 298 K, and values of k; and k/sub -7/ show that equi- 
librium between F and XeF was rapidly established. The buildup 
and decay of XeF was monitored in the B-X (323 nm) and D-X 
(253.5 nm) transitions; the buildup of XeF2 was detected by its ab- 
sorption at 253.5 and 235 nm. The heat of formation of XeF(g) was 
calculated to be AH/sub f/° (298) = + 15.5 kcal mol~*. Although 
the average Xe-F bond energy in XeF, is 32 kcal mol™', the energy 
released in adding the first F atom to Xe is only 3.4 kcal; thus, the 
reaction XeF + F. — XeF2 + F (kio) is exothermic by 23 kcal. 
This reaction explains the observed kinetics at low pressures and 
XeF densities if kio ~ 6 x 10-*cm*s~1, For XeF densities of ~ 1-5 
x 107° cm~, bimolecular steps such as XeF + XeF — FeF, + Xe 
become important. 


34389 Picosecond photochemistry of a cofacial dipor- 
phyrin containing iron(II) and zinc(II): mimicking electron 
transfer between cytochrome c and the primary electron 
donor in reaction centers of photosynthetic bacteria. Fujita, I. 
(Brookhaven National Lab., Upton, NY); Netzel, T.L.; 
poe C.K.; Wang, C.B. Proceedings of the National Acade- 

Sciences of the United States of America; 79: No. 2, 
413-417(Jan 1982). 

Comparison of picosecond kinetic and spectroscopic data for 
Zn octaethylporphine and Fe(III)Cl octaethylporphine with that 
for Zn-Fe(IIICl, a cofacial diporphyrin composed of a Zn por- 
phyrin covalently bound to an Fe(IIICl porphyrin with two chains 
of five atoms each, supports the assignment of a light-driven elec- 
tron transfer (k>10%4s~!) within Zn-Fe(IIDCl to form [Zn+/ 
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.Fe(IIDCl. The kinetics (k~ 10'° s~') and thermodynamics of the 
reverse electron transfer are compared to those of a similar electron 
transfer in bacterial photosynthesis, the reduction of an oxidized 
bacteriochlorophyll dimer, (BChl),+/., by Fe(II) cytochrome c. 


Experimental investigations of multiple-photon ex- 
pmo of polyatomic molecules. Lyman, J.L.; Judd, O.P. 
Los Alamos, NM; Los Alamos National Lab. (1980). 6p. 
Los Alamos National Lab., P.O. Box 1663, Los Alamos, 
NM 87545. 

The experimental approaches that researchers have used to 
investigate multiple-photon excitation of polyatomic molecules are 
reviewed. This process has been the principal research area of those 
interested in laser-induced chemistry and laser isotope separation. 
One can group most of the experiments into three categories: (1) 
measurement of infrared laser energy absorbed as a function of 
energy fluence, pressure, and other independent variables; (2) deter- 
mination of reaction probability as a function of the same variables; 
and (3) spectroscopic attempts to measure the rates of energy trans- 
fer processes in the absorbing sample. The results of these investi- 
gations are summarized. Some of the general trends that a success- 
ful theory must predict are noted. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 34280, 34281, 34284, 34385 


34391 (DOE/ER/00038—2286) Radiation Laboratory, 
University of Notre Dame. Quarterly report, July 1, 1981- 
September 30, 1981. (Notre Dame Univ., IN (USA). Radi- 
ation Lab.). 15 Oct 1981. Contract AC02-76ER00038. 46p. 
(NDRL—2286). NTIS, PC A03/MF A0Ol1. Order Number 
DE82004894. 

Status of each of the 40 research programs in progress and 
abstracts of 27 publications are presented for this quarter. Research 
in progress includes: track theory of heavy ion radiolysis; radiation 
chemistry studies with heavy ions; laser excited fluorescence in 
small molecules; flash photolytic studies of retinol homologues; 
photoprocesses in carbazolyl polyesters; electron transfer reactions 
between alkyl radicals and Ni(II) macrocycles; methyl radical 
yields in the radiolysis of isooctane. (ATT) 


34392 (GSI—81-2, pp 174) Ion bombarded catalysts for 
fuel cell reactions. Kasten H.; Wolf, G.K. Mar 1981. NTIS 
(US Sales Only), PC A16/MF AOI. 

In Scientific report 1980. 


34393 (IA—1364, pp 158-160) Microwave induced reac- 
tions in acetylene and its mixtures with Ar, He, No and On. 
Platzner, I.; Marcus, P. Jul 1981. NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34394 (IA—1364, pp 160-162) Mass-spectrometric inves- 
tigation of microwave-induced reactions in Cs hydrocarbons. 
Platzner, I.; Marcus, P. Jul 1981. NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34395 (IA—1364, pp 182-183) ESR and pulse radiolysis 
investigation of the radiolysis of sodium vinyl sulfonate. 
Behar, D. (Israel Atomic Energy Commission, Tel Aviv); 


Fessenden, R.W.; Hornak, J. (Notre Dame Univ., IN 
(USA)). Jul 1981. NTIS (US Sales Only). 
In Research laboratories annual report 1980. 


34396 (IA—1364, pp 192) Difference in the stability of 
the diastereoisomers of the tervalent nickel complex with 
5,7,7,12,14,14 hexamethy] 1,4,8,11 tetraazacyclotetradecane in 
sulfate and perchlorate containing aqueous solutions. An elec- 
trochemical and pulse radiolysis study. Zeigerson, E.; Ginz- 
burg, G.; Becker, J.Y. (Ben-Gurion Univ. of the Negev, 
Beersheba (Israel)); Kirschenbaum, L.J. (Rhode Island 
Univ., Kingston (USA)); Cohen, H.; Meyerstein, D. (Israel 
Atomic Energy Commission, Tel Aviv). Jul 1981. NTIS 
(US Sales Only). 
In Research laboratories annual report 1980. 
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34397 (IA—1364, pp 194-195) Reactions of aliphatic free 
radicals with transition metal complexes. Freiberg, M. Jul 
1981. NTIS (US Sales Only). 


In Research laboratories annual report 1980. 


34398 (INIS-mf—6528) Proceedings of the second Hun- 
garian symposium on radiochemistry. (Kossuth Lajos Tudo- 
manyegyetem, Debrecen (Hungary)). 1980. vp. (In Hungar- 
ian). (CONF-8011117—). Dep. NTIS (US Sales Only). 

From 2. Hungarian symposium on radiochemistry; Debre- 
cen, Hungary (3 Nov 1980). 

Individual papers presented at the symposium were abstract- 
ed separately. 


34399 (PB—82-857327) Gamma rays used in chemical 
processes. June, 1970-December, 1981 (citations from the En- 
gineering Index Data Base). Report for Jun 70-Dec 81. (Na- 
tional Technical Information Service, Springfield, VA 
(USA)). Dec 1981. 310p. NTIS PC NO1/MF NOI. 

The use of gamma rays for chemical processing is discussed. 
Emphasis is placed on polymerization of materials for the improve- 
ment of physical properties. Topics include graft polymerization, 
crosslinking, copolymerization, as well as radiation damage and re- 
action kinetics. (This updated bibliography contains 269 citations, 
154 of which are new entries to the previous edition.) 


34400 (RFP—3167) Radiation effects on amberlite I[RA- 
938 and bio-rad AG MP-50 ion exchange resins. Kazanjian, 
A.R.; Killion, M.E. (Rockwell International Corp., Golden, 
CO (USA).. Rocky Flats Plant). 15 Jan 1982. Contract 
AC04-76DP03533. 16p. NTIS, PC A02/MF AOl. Order 
Number DE82007677. 

The radiation stability of Amberlite IRA-938, an anion ex- 
change resin, and Bio-Rad AG MP-50, a cation exchange resin, was 
investigated. The resins were gamma irradiated and analyzed for 
exchange capacity, gas generation, thermal stability, and plutonium 
capacity. The radiation stabilities were comparable to those of 
Dowex 11 and Dowex 50W-X8, the resins presently used in Rocky 
Flats recovery operations. 


34401 Time resolved resonance Raman scattering of tran- 
sient radicals; The p-aminophenoxyl radical. Tripathi, 
G.N.R.; Schuler, R.H. (Radiation Laboratory and Depart- 
ment of Chemistry, University of Notre Dame, Notre 
Dame, Indiana 46556). Journal of Chemical Physics; 76: No. 
8, 4289-4290(15 Apr 1982). 

p-aminophenoxyl radical exhibits a resonance enhanced 
Raman band at 1647 cm™'. Radicals were produced in aqueous so- 
lutions at concentrations of the order of 10~° M by pulse radiolysis 
and observed by time resolved Raman methods. 


34402 Photoelimination of H from radicals in CH, and 
Xe matrices. Photodecomposition of CH;0.2. Bhattacharya, 
D.; Willard, J.E. (Univ. of Wisconsin, Madison). Journal of 
Physical Chemistry; 86: No. 6, 962-966(18 Mar 1982). Con- 
tract AC02-76ERO1715. 

The photolytic decomposition of free radicals trapped in 
solid matrices has received little study. This paper reports on such 
decomposition of nine simple radicals in CH, CD,, and/or Xe ma- 
trices at 5 K. The reactions observed include CHs + hv (185 nm) 
— CH: + H; CDs + hv (185 nm) — CD2 + D; CoHs + hv (185 
nm) — C.2H, + H; CoHs + hv (185 nm) — C,H, + H; HCO + 
hv (~ 500 nm) > H + CO; DCO + hv (~ 500 nm) — D + CO; 
HO, + hv (254 nm) —.H + O2; DO2 + hv (254 nm) > D + Oz; 
CHsO2 + hv (254 nm) — CHs + Ox; CHsO2 + hv (254 nm) > 
HCO + (evidence for OH + H). The production of C,:Hs by both 
the radiolysis and the near-UV photolysis of C2H, in Xe at 5 K is 
also reported and the use of the photolysis of (CHs)2Ne as a source 
of CHs radicals in solid CH, is demonstrated. 
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34403 Oxidation of substituted alkyl radicals by IrCl2p, 
Fe(CN)s*, and MnO,” in aqueous solution. Electron transfer 
versus chlorine transfer from IrCl*. Steenken, S. itut 
fuer Strahlenchemie in Max-Planck-Institut Fuer Kohlen- 
forschung, Muelheim, a Neta, P. Journal of the 
rae Chemical Society; 104: No. 5, 1244-1248(10 Mar 
Alkyl radicals substituted at C/sub a/ by alkyl, carboxyl, 
hydroxyl, alkoxyl, and chlorine react in aqueous solutions with Ir/ 
sup IV/Cl,* to yield Ir(III) species. In the case of substitution by 
hydroxyl and alkoxyl, the rate constants are in the diffusion-con- 
trolled range ((4-6) x 10° M='s~') and the reaction proceeds by 
electron transfer. In the case of ethyl, methyl, carboxymethyl, and 
chloromethyl! radicals the rate constants range from 3.1 x 10° for 
ethyl to 2.8 x 107M~‘s~? for trichloromethy! and the reaction pro- 
ceeds by chlorine transfer from IrClg* to the alkyl radical. With 
isopropyl and tert-butyll radicals the reaction proceeds by both 
electron and chlorine transfer. Alkyl radicals also react with 
Fe(CN)s*. The rate constants increase strongly with increasing al- 
kylation at C/sub a/ from 5 x 10° for methyl to 3.6 x 10°M~'s™! 
for tert-butyl, indicating that the transition state for the reaction is 
highly polar. Rate constants for reaction of MnO,” with alkyl radi- 
cals are of the order 10°M~'s~+. 4 figures, 1 table. 
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34404 (IA—1364, pp 201) Miscellaneous new tritiated 
organic compounds. Buchman, O.; Cohen, A.; Hagag, Y.; 
Shimoni, M. Jul 1981. NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34405 (IA—1364, pp 201-202) Tritiated androstanediol 
monosulfate. Shimoni, M.; Cohen, A.; Buchman, O. Jul 
1981. NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34406 (IA—1364, pp 202-203) Enzymatic synthesis and 
purification of *?P-labelled ribonucleotides. Kaner, J.; Daniel, 
B.; Seroussi, J. Jul 1981. NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34407 (IA—1364, pp eg New labellings in the field of 
antidepressants. Shimoni, M.; Cohen, A.; Hagag, Y.; Buch- 
man, O. Jul 1981. NTIS (US "Sales Only). 

In Research laboratories annual report 1980. 


34408 Ph A oe pp 21-35) _—_ of i. vente 
belled natural prostaglandins. Kling, F Fema L; Ve; 
G.; Kutnyanszky, Z.; Szakkay, T.; Tanacs, B : 1980. 
Hungarian). NTIS (US Sales Only). 

In Isotope applications research. 

The most suitable method for the preparation of tritium-la- 
belled prostaglandins is the biosynthetic procedure. Polyunsaturated 
labelled fatty acids are converted into prostaglandins by a prostag- 
landin synthetase enzyme system produced from sheep seminal vesi- 
cule, and the crude product is purified using thin layer chromato- 
graphy. Polyunsaturated fatty acids are prepared in a reaction 
series. Tritium is introduced at the very last step. A very little 
amount (10-20 mg) of tritium-labelled prostaglandin E, can be con- 
verted into Az, Bz and Fs respectively, conversion and separation 
being carried out simultaneously on the same silica plate. After the 
separation on thin layer silica gel the obtained tritium-labelled pros- 
taglandin (PC) was chemically and radiochemically pure, its activi- 
ty was 3700 GBq/mmol (100 Ci/mmol) and it was suitable for RIA 
kits. 


34409 (RFP—3286) International activities in chemical 
thermodynamics of nuclear materials, Navratil, J.D.; Oetting, 
F.L.; O'Hare, P.A.G. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant; Argonne National 
Lab., IL (USA)). 1982. Contract AC04-76DP03533. 9p. 
(CONF-820304—12). NTIS, PC A02/MF AOl. Order 
Number DE82005634. 
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From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

For over twenty years, the International Atomic Energy 
Agency has played a major role in furthering the exchange of in- 
formation on the thermodynamics of nuclear materials between sci- 
entists all over the world. The methodology used by the Agency to 
achieve this exchange has been to convene five international sym- 
posia on the thermodynamics of nuclear materials (1962, 1965, 1967, 
1974 and 1979). These symposia not only served as a means for sci- 
entific exchange of experimental results, but also provided a mecha- 
nism whereby various scientists could collaborate on pertinent 
topics. Under the sponsorship of the Agency, several panels have 
been held resulting in the publication of several technical reports 
specifically related to thermochemical assessment, e.g. UC and PuC 
(1962), UOz (1964), and PuO: and UPuO, (1964). On a broader 
front, publication of two series of monographs on thermodynamic 
assessment has recently been undertaken; one consists of a special 
series of the Atomic Energy Review and the other is a series on 
The Chemical Thermodynamics of Actinide Elements and Com- 
pounds. During the past three years, the Agency has also sponsored 
a coordinated research programme between Member States. It deals 
with thermodynamic and transport properties of nuclear materials. 


34410 Temperature-controlled vacuum cell and two-stage 
pumping system for laser-induced fluorescence and absorption 
studies of UF,. Shelton, R.N. Jr.; Rice, W.W.; Wampler, 
F.B.; Tiee, J.J. (University of California, Los Alamos Na- 
tional Laboratory, P. O. Box 1663, Group AP-4, MS 567, 
Los Alamos, New Mexico 87545). Journal of Vacuum Sci- 
ence and Technology; 20: No. 4, 1114-1117(Apr 1982). W- 
7405-ENG-36. 

One of the commonly used compounds in uranium process- 
ing is gaseous UFs. Laser methods for monitoring UFs density and 
pressure have been under investigation at Los Alamos. In order to 
calibrate these laser probe techniques, an evacuable, temperature- 
controlled cell was needed for laser-induced fluorescence (LIF) and 
ultraviolet absorption studies of UFs. It was necessary to construct 
the optical cell from materials compatible with UF. and to thermal- 
ly control the cell. The pumping system had to evacuate the cell 
and the complete gas-handling system to 5 x 10~° Torr and also be 
corrosion resistant. A cell and system were constructed that met 
and exceeded our requirements. Constant, repeatable LIF results 
have been obtained at temperatures of -30 to 80 °C and over the 
pressure range of 0.005 to 80 Torr with this cell. This repeatability 
is due to the temperature stability of the system (i.c., +- 0.1 °C 
from -30 to 0 °C and +- 0.05 °C from 0 to 100 °C). The well- 
controlled temperature of the UF. has also allowed us to success- 
fully determine ultraviolet absorption cross sections as functions of 
temperature over the 0 to 100 °C range. By judicious choice of ma- 
terials and working fluid, the temperature range of this cell may be 
extended beyond the -30 to 100 °C range of our present work. 


34411 Silylene rearrangements in the reactions of recoil- 
ing silicon atoms with trimethylsilane. Mo, S.H.; Holten, J.D. 
III; Konieczny, S.; Ma, E.C.; Gaspar, P.P. (Washington 
Univ., Saint Louis, MO). Journal of the American Chemical 
Society; 104: No. 5, 1424-1426(10 Mar 1982). 

The exploration of atom-molecule reactions above their 
threshold energies is a major task of hot-atom chemists, and where 
comparisons have been made, the recoil reactions differ significant- 
ly from their thermal counterparts. This is the case for the reactions 
of recoiling silicon atoms with trimethylsilane. Free atoms were 
produced by the **P(n,p)**Si nuclear transformation induced in 
gaseous mixtures of phosphine and trimethlysilane by cyclotron- 
produced fast neutrons. The products detected are given in order 
of increasing vapor-chromatographic retention times. n + PHs — p 
+ "Si + 3H; **Si + HSiMes —/PHs *SiH, (2%) + Hs **SiMe 
(0.5%) + unknown (0.1%) + Hs *4SiSiMes (36%) + MeHs 
51SiSiMes (10%) + unknown (5%) + MesSi **SiHaSiMes (5%) + 
A (3%) 1. This communication attributes the formation of products 
1 and A to silylene intermediates. A recently discovered rearrange- 
ment of silylenes has led to the identification of A and forms the 
basis for a mechanism that follows a *4Si atom from its initial reac- 
tive encounter with a HSiMes molecule to 1 and A. (DP) 
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34412 Raman spectrometric studies of Cation-Cation 
complexes of pentavalent actinides in aqueous perchlorate so- 
lutions. Guillaume, B.; Begun, G.M.; Hahn, R.L. (Oak 
Ridge National Lab., TN). Jnorganic Chemistry; 21: No. 3, 
1159-1166(Mar 1982). Contract W-7405-ENG-26. 

Complexation of actinyl(V) ions in aqueous solution has been 
studied by Raman spectral and spectrophotometric measurements. 
Addition of UO.” to aqueous perchlorate solutions of NpO2* or 
AmO,* was found to result in the formation of distinct new species 
with lowered values of vi, the symmetrical stretching frequency of 
the actinyl ion. The Np(V)-U(VI) complexation constant was deter- 
mined by Raman spectroscopy to be K/T = 2.5 +- 0.5 at U(VI) 
concentrations below 1 M. For the weaker Am(V)-U(VI) complex, 
the value of K/T was approximately 0.3. These complexation con- 
stants determined by Raman spectroscopy agreed well with the re- 
sults of spectrophotometric ultraviolet-visible observations. For 
concentrated NpO.* solutions, the Raman data gave evidence for a 
new form of cation-cation complex, that formed by the self-associ- 
ation of pentavalent actinyl ions. Above 0.2 M concentration, a 
dimer is formed with Ke/IT = 0.82 +- 0.05, while at higher 
neptunyl(V) concentration, higher polymers are formed. The effects 
of a number of other complexing cations upon the v; spectral band 
of NpO.* were also observed. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 33248, 33447, 34333 


34413 (DOE/PC/30304—4) Soot formation in synfuels. 
Fourth quarterly report, 1 July 1981-30 September 1981. 
Olson, D.B. (Aerochem Research Labs., Inc., Princeton, NJ 
(USA)). Dec 1981. Contract AC22-80PC30304. 33p. (Aero- 
Chem-TN—223). NTIS, PC A03/MF A01. Order Number 
DE82005666. 

The object of this program is to study the effects of fuel mo- 
lecular structure, flame temperature, and pressure on soot produc- 
tion in laboratory flames of selected synfuel component hydrocar- 
bons. Task I is to measure the threshold sooting index, flame tem- 
perature, and soot concentration in premixed and diffusion flames 
of approximately 50 fuel components. During this quarter we modi- 
fied the premixed burner, installed the multiwavelength laser to 
measure soot concentrations, and tested this technique in flames of 
several fuels. After several modifications we were able to get satis- 
factory soot concentration measurements in both aromatic and non- 
aromatic flames. We have begun routine data collection. Task II is 
to measure the flame structure of several premixed flames using a 
molecular beam sampling ion and neutral mass spectrometer. 
During this quarter we have used a Langmuir probe to measure ab- 
solute ion concentrations in a premixed acetylene/oxygen flame to 
provide an absolute mass spectrometer calibration for flame ion 
concentration measurements. We have also measured total ion con- 
centration using molecular beam sampling and Faraday cup detec- 
tion of the total ion beam current. In sooting flames the ion concen- 
trations measured by the two techniques agree. In nonsooting 
flames the molecular beam sampling experiments give concentra- 
tions several orders of magnitude lower than those given by the 
Langmuir probe. 


34414 (HTS—80/5) Application of the engulfment, coher- 
ence interdiffusion, moving observer (ESCIMO) theory of 
turbulent combustion. Noseir, M.A.E.R. (Imperial Coll. of 
Science and Technology, London (UK)). Mar 1980. 352p. 
NTIS, PC A16/MF AO1. 

A biographic and demographic theory of turbulent combus- 
tion is presented and evaluated. The biographic (Lagrangian) aspect 
within individual folds (eddies) which are formed at various points 
in a turbulent reacting flow, is studied by the interdiffusion and re- 
action phenomena within stretched fluid folds. A simplified demo- 
graphic (Eulerian) analysis, based on the top-hat profile assumption, 
is made, and is combined with the biographic calculation to predict 
premixed, confined, baffle stabilized flames. It is found that the in- 
ternal flame propagation scheme agree well with experimental re- 
sults, showing that simplified biographic analysis, using an algebraic 
equation can be applied. Self-ignition and internal flame propaga- 
tion schemes are compared. 
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34415 Nitric oxide production from chemically bound ni- 
trogen in fuel rich coal flames. Kennedy, L.A. (State Univ. 
of New York, Buffalo). pp 284-289 of Proceedings of the in- 
ternational conference on coal science. Essen, Germany; 
Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

Current understanding holds that most coal nitrogen occur 
in aromatic ring structures containing pyridene, pyrrole or amines. 
The nitrogen content in coal typically runs 0.5 to 2.0% by mass 
with bituminous coals exhibiting the higher content while anthra- 
cites exhibit the lowest. The composition of nitrogen volatiles and 
their rates of volatilization depend upon the thermal environment 
of the coal particles. Studies on the evolution of elemental nitrogen 
from low heating rates of 1 K/min showed a general trend of in- 
creasing nitrogen-release rates with increasing temperature. With 
increasing coal rank (from V.M. = 40% to V.M. = 10%) the frac- 
tion of evolved coal nitrogen decreased (respectively, from 53 to 
20%). Evolved nitrogen was first detected at 750°K for high-vola- 
tile coal, and at 900°K for anthracite. Nitrogen is evolved late in 
the particle heating sequence, indicating thtat most of the nitrogen 
is probably in the strongly bonded aromatic structures. Their work 
indicate a characteristic coal-nitrogen pyrolysis time of approxi- 
mately 100 ms at 1500°K. Modelling studies support that nitrogen 
species are evolved late in the volatilization process, and probably 
have low particle-escape velocities. Therefore, chemical reduction 
in the vicinity of the fuel-rich particle is a likely possibility. Like- 
wise, a slow rate of mixing of the N-volaties with air is important 
in influencing their reduction to Nz, compared to oxidation to NO. 
Previous studies indicate that fuel-nitrogen contributes significantly 
to the NO/sub x/ formed during pulverized-coal combustion. Inter- 
mediates such as HCN and NH/sub i/ also appear to form, and evi- 
dence for a complex system of interconversion reactions is being 
accumulated. Variables such as mixing, heating rate, and stoichio- 
metry are important and may provide methods for control of NO/ 
sub x/ formation. 


42 ENGINEERING 
4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 33338, 33353, 33360, 33428, 33848, 33934, 
34127, 34644, 34673, 35226, 35233, 35241 


34416 (AD-A—101064/4) I. spin-lattice relaxation of 
dilute solutions of polarized Hes in liquid He, in low magnet- 
ic fields at 4 K. II, An analysis of a proposed cryogenic Hes 
nuclear gyroscope and its application to a nuclear electric- 
dipole moment experiment. Taber, M.A. (Stanford Univ., 
CA (USA). Dept. of Physics). Aug 1978. 237p. NTIS, PC 
Al11/MF AO1. 

Thesis. 

Measurements were made of the spin-lattice nuclear relax- 
ation time of 0.07% solutions of polarized helium-3 in liquid 
helium-4 at 4 K by use of an rf-biased SQUID (Superconducting 
Quantum Interference Device) magnetometer in magnetic fields 
ranging between 30 microGauss and 3 milliGauss. After the effect 
of magnetic-gradient-induced relaxation was subtracted by extrapo- 
lation to large magnetic fields, it was found that the relaxation time 
was 40 hours in a 1 cm-diameter pyrex cell. When the sample cell 
was prefilled with an amount of hydrogen estimated to be equiva- 
lent to uniform wall coating of 30 molecular layers thickness, the 
extrapolated relaxation time increased to 5 days. It is estimated that 
this result was dominated by intrinsic relaxation due to helium-3 
dipole-dipole interactions in the bulk of the sample. As a potential 
application, the performance of a proposed cryogenic nuclear gyro- 
scope utilizing a helium-4 -- polarized helium-3 gas mixture with 
SQUID magnetometer readout in zero magnetic field is theoretical- 
ly analyzed. The possibility of using a modified version of this 
device based on a polarized helium-3 -- superfluid helium-4 mixture 
for the purpose of an experimental search for an electric-dipole 
moment in the helium-3 nucleus is also discussed. 
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34417 (AD-A—101079/2) Modeling a cryogenic Hes nu- 
clear gyro. Interim report. Shaw, G.L. (Stanford Univ., CA 
(USA). Dept. of Aeronautics and Astronautics). Dec 1980. 
90p. NTIS, PC A0S/MF AO1. 

Over the last two decades, several nonconventional gyro 
schemes have been proposed. Directed primarily at eliminating the 
bearing problems in conventional mechanical gyros, it was antici- 
pated that either better performance could be achieved or perform- 
ance comparable to conventional gyros could be achieved at a 
lower cost. No attempt is made here to compare or contrast all of 
these various schemes, but rather to look at certain aspects of a par- 
ticular device, a cryogenic He3 nuclear gyro, and to provide 
models for estimating its performance. The nuclear gyro is highly 
dependent upon the stability and homogeneity of the magnetic field 
environment. A combination of low temperature physics technol- 
ogies makes such a device practical. By generating the applied field 
with superconducting coils the stability of the field is guaranteed by 
the inherent stability of the persistent super-currents in these coils. 
Then protection from a changing external environment is provided 
by enclosing the device within a superconducting shield. Neverthe- 
less, even in an ideal magnetic field environment, the nuclear gyro 
is subject to various rectification mechanisms. Of particular interest 
is the role kinematic rectification plays in this device. Rectification 
mechanisms are discussed, and mathematical models derived for 
calculating the methods of kinematic rectification drift. An experi- 
ment designed to measure and distinguish the kinematic rectifica- 
tion effects are discussed. The effects of thermal gradients and ac- 
celerations in the presence of an inhomogeneous magnetic field are 
also discussed, and models derived from which their magnitudes 
are calculated. 


34418 (AD-A—101165/9) Transient effects in Josephson 
junctions, Final report. Rogovin, D. (Science Applications, 
en La Jolla, CA (USA)). 1977. 19p. NTIS, PC A02/MF 
A0l. 

The Office of Naval Research sponsored a two-day confer- 
ence devoted to the switching, or more precisely, the transient 
characteristics of Josephson junctions. The objectives of this con- 
ference were: (1) Review the present state of the field with regard 
to both theoretical understanding and experimental accomplish- 
ments. (2) Discuss what new research objectives are required to 
best develop and exploit this new field. (3) Consider in greater 
detail the new physics and applications that are associated with 
transient properties of Josephson junctions. (4) Determine how 
studies carried out in non-equilibrium superconductivity bear on the 
problem of transient effects in Josephson devices. The results of the 
conference are summarized. 


34419 (AD-A—108402/9) Superconducting electronics, 
Final technical report 1 July 1977-31 December 1980. 
Deaver, B.S. Jr; Mattauch, R.J. (Virginia Univ., Charlottes- 
ville (USA)). 1981. 20p. NTIS, PC A02/MF AO1. 

The objectives of the research have been (1) to design, fabri- 
cate, and test Josephson mixers for use at frequencies greater than 
100 GHz, (2) to fabricate and characterize various types of micro- 
bridges, particularly ones on semiconductor substrates which may 
exhibit measurable interaction with the substrate and (3) to measure 
the microwave properties of some NbN SQUIDs. Progress made 
on all of these topics is summarized and references to publications 
reporting the results in more detail are presented. 


34420 (EUR—6994-EN) Specification of test criteria for 
containers to be used in the air transport of plutonium. 
Brown, M.L. (Commission of the European Communities, 
Luxembourg). 1981. 272p. NTIS PC E10/MF E10. 

Potential accidents in the transport of plutonium by airplane 
are considered. The literature is reviewed. Impact and fire are the 
main hazards. Civilian air accident statistics are used to derive the 
probability of encountering an impact of above any given speed 
and a fire of above any given duration. Aircraft crash against a 
rigid normal surface is modelled for two typical cargo jets. Cargo 
hold decelerations are calculated for two typical containers and re- 
lated to the velocity of impact on to a hard target necessary to pro- 
duce equivalent damage in single containers. The response of two 
typical containers to a hydrocarbon fire is calculated, allowing for 
the charring of insulating and shock absorbing material. The conse- 
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quences of plutonium release are estimated and risk spectra derived. 
The implications for container test criteria are discussed and recom- 
mendations made. 


34421 (LA—9092-MS) Current distribution and induc- 
tance calculations for rail-gun conductors. Kerrisk, J.F. (Los 
Alamos National Lab., NM (USA)). Nov 1981. Contract W- 
7405-ENG-36. 20p. NTIS, PC A02/MF AOl. Order 
Number DE82007033. 

A method has been developed to calculate the current-densi- 
ty distribution, magnetic field, and inductance of rail-gun or flux- 
compression generator rails, or other long, parallel conductors of 
arbitrary cross section, in the high-frequency limit. The results rep- 
resent initial estimates of these quantities in rail-gun circuits before 
current or magnetic-field diffusion has significantly changed the 
current distribution. The numerical procedure determines the cur- 
rent-density distribution using an existing technique originally de- 
veloped for calculation of charge distribution on equipotential sur- 
faces. The inductance and magnetic field are calculated from the 
current distribution. Calculations were performed for four systems: 
two cylindrical conductors, two rectangular conductors, two rec- 
tangular conductors in a tube, and flux-compression generators used 
at Los Alamos National Laboratory. Inductances of two rectangu- 
lar conductors and of flux-compression generators were fitted to 
empirical equations to simplify their further use. Calculated current 
distributions and inductances were compared with other theoretical 
calculations and with measured data. The comparisons indicate that 
results from this method accurately predict the current-density dis- 
tribution and inductance of these systems in the high-frequency 
limit. 


34422 (LA—9094-MS) Analysis of ventilation systems 
subjected to explosive transients: far-field analysis. Tang, 
P.K.; Andrae, R.W.; Bolstad, J.W.; Duerre, K.H.; Gregory, 
W.S. (Los Alamos National Lab., NM (USA)). Nov 1981. 
Contract W-7405-ENG-36. 43p. NTIS, PC A03/MF AO1. 
Order Number DE82010025. 

Progress in developing a far-field explosion simulation com- 
puter code is outlined. The term far-field implies that this computer 
code is suitable for modeling explosive transients in ventilation sys- 
tems that are far removed from the explosive event and are rather 
insensitive to the particular characteristics of the explosive event. 
This type of analysis is useful when little detailed information is 
available and the explosive event is described parametrically. The 
code retains all the features of the TVENT code and allows com- 
pletely compressible flow with inertia and choking effects. Prob- 
lems that illustrate the capabilities and limitations of the code are 
described. 


34423 (NUREG/CP—0022, pp 293-302) Multiple bar- 
rier waste package performance assessment, Lester, D.H.; 
Stula, R.T.; Kirstein, B.E.; Albert, T.E. (Science Applica- 
tions, Inc., La Jolla, CA). Mar 1982. NTIS, PC A21/MF 
A0l. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

A performance assessment model for multiple barrier pack- 
ages containing unreprocessed spent fuel has been developed and 
applied to several package designs. The objective of this work was 
to develop input to programmatic decision making concerning engi- 
neered barrier package development. Package performance is deter- 
mined in terms of time to initial release and period of time over 
which release occurs. The model contains a state-of-the-art corro- 
sion rate data base which includes pitting, crack growth, and gra- 
phitization, as well as bulk corrosion. Corrosion rates for oxic and 
anoxic conditions at each of two temperature ranges (25 to 100 and 
100 to 250°C) are used. The model uses a rigorous treatment of ra- 
dionuclide release after contact of the waste with water which in- 
cludes resistance of damaged barriers and special backfills, tempera- 
ture calculations that account for convection and radiation, a sub- 
routine to calculate nuclear gamma radiation field at each barrier 
surface, and detailed stress calculations. The model was used to 
assess post-repository closure performance for several designs 
which were all variations of basic designs from the Spent Unrepro- 
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cessed Fuel (SURF) program. Although the data base is limited, 
the calculation results suggest that waste packages can be designed 
which will not completely degrade for at least a few hundreds of 
years in salt, basalt, granite, and shale media. The calculation re- 
sults suggest that delay times for radionuclide discharge from the 
package to the repository on the order to 10° to 10” years may be 
possible using a few inch thickness of intact sorption backfill. 


34424 (NUREG/CR—0200-Vol.2-Bk.3, pp 274p, Paper 
1) KENO-V: improved Monte Carlo criticality program with 
super-grouping. 1982. NTIS, PC A99/MF A011. 

In SCALE: a modular code system for performing standard- 
ized computer analyses for licensing evaluation. 

KENO V is a new multigroup Monte Carlo criticality pro- 
gram developed in the tradition of KENO and KENO IV for use 
in the SCALE system. The primary purpose of KENO V is to de- 
termine k-effective. Other calculated quantities include lifetime and 
generation time, energy-dependent leakages, energy- and region-de- 
pendent absorptions, fissions, fluxes, and fission densities. KENO V 
combines many of the efficient performance capabilities of KENO 
IV with improvements such as flexible data input, the ability to 
specify origins for cylindrical and spherical geometry regions, the 
capability of super grouping energy dependent data, a P/sub n/ 
scattering model in the cross sections, a procedure for matching 
lethargy boundaries between albedos and cross sections to extend 
the usefulness of the albedo feature, and improved restart capabili- 
ties. This advanced user-oriented program combines simplified data 
input and efficient computer storage allocation to readily solve 
large problems whose computer storage requirements precluded so- 
lution when using KENO IV. 


34425 (NUREG/CR—2223) Evaluation of the solid-angle 
method used in nuclear-criticality safety. Thomas, J.T. (Oak 
Ridge National Lab., TN (USA)). Feb 1982. Contract W- 
7405-ENG-26. 107p. (ORNL/CSD/TM—158). NTIS, PC 
A06/MF A0O1. Order Number DE82010245. 

The solid angle method has long been used to establish safe 
spacings for subcritical units of fissile materials, especially uranium 
with a low **U content. Analytic representation of criticality in 
terms of the total solid angle subtended by the unit nearest the 
center of an array has permitted an evaluation of the margin of sub- 
criticality implicit in an allowable total solid angle, 2/sub A/. It is 
shown that the method cannot have general applicability but is de- 
pendent upon the type of fissile material, the number and specific 
arrangement of the units in an array, and the array reflector condi- 
tions. The method is principally one of comparison. The relative 
difference between the allowed total solid angle and the total solid 
angle corresponding to criticality is a measure of the safety. This 
study demonstrates that the arbitrary application of an 2/sub A/ to 
an array of fissile material without having established the magni- 
tude of the margin of subcriticality is questionable. The method is 


usable provided the area of applicability is defined by a validated 
method. 


34426 (PB—82-139346) Cable handling in surface mines. 
Open file report 19 Sep 1979-80. Marshall, B.; Mertian, C.; 
Winkle, R. (Pincock, Allen and Holt, Inc., Tucson, AZ 
(USA)). 18 Sep 1980. 62p. NTIS, PC A04/MF AOl. 

Electrical trailing cable handling techniques and practices 
used in metal and nonmetal surface mines were investigated by ob- 
taining information through visits to mine properties located in a 
variety of geological areas and climatic conditions. An analysis was 
made of all accidents related to cable handling that were cataloged 
by the Health Safety Analysis Center from 1978 through June 1980. 
Information was also collected from mine operators concerning 
near accidents and nonreported accidents. The results of this inves- 
tigation were presented to the Bureau of Mines in an effort to out- 
line recommended practices for cable handling in surface mines and 
to recommend additions and/or changes in the regulations now 
being enforced by the Mine Safety and Health Administration. 
These recommendations are also intended to assist the Bureau of 
Mines in evaluating the need for assisting mine operators in the 
areas of training and distribution of information related to material 
handling of trailing cables. 
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34427 (PB—82-140831) Structural materials for large su- 
perconducting magnets. Final report. Fickett, F.R.; 
McHenry, H.I. (National Bureau of Standards, W: 

DC (USA)). Sep 1981. 8p. of International 
Conference Magnet Technology (7th), Karlsruhe, Germany, 
F.R., March 30-April 5, 1981-0 IEEE Trans. Mag. MAG-17, 
n5 p2297-2304 Sep 81. 

Insuring structural integrity of large superconducting magnet 
systems requires detailed knowledge of the low temperature behav- 
ior of many materials. This review describes recent research on 
alloys, nonmetallics and conductor composites related to their 
structural roles in these magnets. Special attention is paid to joining 
methods and their effect on the structure. It is encouraging to note 
that a reasonable amount of data is now available on a number of 
commercial alloys. It is somewhat disconcerting to see a rapid in- 
crease in design stress levels over the past several years, during 
which time very few large magnets have been put into operation. 


34428 Simple jig for orienting and polishing a single crys- 
tal. Chang, Y.K. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Review of Scien- 
tific Instruments; 53: No. 4, 515-516(Apr 1982). Contract W- 
7405-ENG-26. 

A simple device was constructed for preparing single-crystal 
surfaces. The jig can be used to accurately orient and polish crys- 
tals along any desired crystallographic plane without undesired 
transfer of the sample from one device to another. The mounted 
specimen may be removed for examination and easily reloaded back 
into the jig without loss of orientational reference. Excellent results 
were obtained with many soft and hard crystals. 


34429 Acoustic loading effects on oscillating rod bundles, 
Lin, W.H. (Argonne Natl Lab, Ill, USA). Journal of Pres- 
sure Vessel Technology; 103: No. 4, 322-327(Nov 1981). 

The interaction between an infinite acoustic medium and a 
cluster of circular rods is analyzed. The acoustic field due to oscil- 
lating rods and the acoustic loading on the rods are solved in a 
closed form. The acoustic loading is then used as a forcing function 
for rod responses, and the acousto-elastic couplings are solved si- 
multaneously. Numerical examples are presented for several cases 
to illustrate the effects of various system parameters on the acoustic 
reaction force coefficients. The effects of the acoustic loading on 
the coupled eigenfrequencies are discussed. 11 refs. 


34430 Experimental determination of the propagation 


pressure of circular pipes. Kyriakides, S.; Babcock, C.D. 
(Univ of Tex, Austin, PUSA). Journal of Pressure Vessel Tech- 
nology; 103: No. 4, 328- -336(Nov 1981). 

Local geometric imperfections on pipes under external pres- 
sure can lead to local buckling which under the “right” conditions 
can cause the initiation of a propagating buckle. This buckle, driven 
by the pressure, propagates up and down the pipe flattening it. The 
lowest pressure which can sustain a propagating buckle is called 
the propagation pressure and is a characteristic pressure of the pipe. 
Experiments have shown this pressure to depend on the post yield 
characteristics of the pipe material behavior as well as the diameter- 
to-thickness ratio of the pipe. The collapse mechanism has been 
modeled by the collapse of a ring under external pressure. By iden- 
tifying the lowest postbuckling pressure of the ring with the propa- 
gation pressure, an empirical expression for the latter quantity has 
been established. 11 refs. 


34431 Transient cavitation in fluid-structure interactions. 
ae C.A.; Hsieh, B.J.; Youngdahl, C.K.; Valentin, R.A. 

Argonne Natl Lab, Ill, USA). Journal of Pressure Vessel 
on nology; 103: No. 4, 345- 351(Nov 1981). 

A generalized column separation model is extended to pre- 
dict transient cavitation associated with fluid-structure interactions. 
The essential feature of the combined fluid-structure interaction cal- 
culations is the coupling between the fluid transient, which is com- 
puted one dimensionally, and the structural response which can be 
multidimensional. Proper coupling is achieved by defining an aver- 
age, one-dimensional, structural velocity and by assuming a spatial- 
ly uniform pressure loading of the structure. This procedure is 
found to be effective even for complex finite element structural 
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models for which the required computational time step is orders of 
magnitude smaller than that for the fluid transient. Computational 
examples and comparison with experimental data show that ne- 
glecting cavitation and setting the fluid velocity at all times equal 
to that of the structural boundary leads to unreal negative pressure 
predictions. A properly coupled column separation model repro- 
duces the important features of fluid-structure interactions, con- 
verges rapidly, and gives reasonable fluid and structural response 
predictions. 9 refs. 


34432 Improved method of preparing composite supercon- 
ducting wire. Verhoeven, J.D.; Gibson, E.D.; Finnemore, 
D.K.; Ostenson, J.E.; Schmidt, F.A.; Owen, C.V. (to nae 
of Energy). US Patent Application 257,013. 24 Apr 1981. 
22p. Contract W-7405-ENG-82. 

An improved method of preparing composite multifilament 
superconducting wire of NbsSn in a copper matrix which eliminates 
the necessity of coating the drawn wire with tin is described. A 
generalized cylindrical billet of an alloy of copper containing at 
least 15 weight percent niobium, present in the copper as discrete, 
randomly distributed and oriented dendritic-shaped particles, is pro- 
vided with at least one longitudinal opening which is filled with tin 
to form a composite drawing rod. The drawing rod is then drawn 
to form a ductile composite multifilament wire containing a fila- 
ment of tin. The ductile wire containing the tin can then be wound 
into magnet coils or other devices before heating to diffuse the tin 
through the wire to react with the niobium forming NbsSn. Also 
described is an improved method for making large billets of the 
copper-niobium alloy by consumable-arc casting. 


34433 Groove refinishing tool. Kellogg, H.J. (to Dept. of 
Energy). US Patent Application 242,806. 11 Mar 1981. 1p. 
Contract W-7405-ENG-36. 

A groove refinishing tool is disclosed which utilizes a finish- 
ing wheel which is controlled by an air grinder motor. The air 
grinder motor is mounted on a main body section which is pivotal- 
ly attached to a shoe element. The shoe element contains guide pins 
which guide the shoe element on the groove to be refinished. Ap- 
plication of pressure on the main body element compresses a 
weight counterbalance spring to extend the finishing wheel through 
the shoe element to refinish the groove surface. A window is pro- 
vided for viewing the refinishing operation. Milling operations can 
also be performed by replacing the finishing wheel with a milling 
wheel. 


34434 Unsteady thermal stresses in a polygonal cylinder 
with a circular hole due to time-dependent heat generation. 
Noda, N. (Shizuoka Univ., Hamamatsu (Japan). Faculty of 
Engineering); Takeuti, Y. pp 231-238 of Theoretical and ap- 
ita mechanics. Tokyo, Japan; Univ. of Tokyo Press 
1977). 

From 27. Japan national congress for applied mechanics; 
Tokyo, Japan (15 Nov 1977). 

In this paper, we deal with the uncoupled quasi-static plane 
thermoelastic problem in a polygonal cylinder with a circular hole 
due to time-dependent heat generation. The analysis is developed 
by means of Laplace transform and the point- matching method. 
Numerical results for stress fields are shown in figures and are com- 
pared with those of time-independent constant heat generation. 
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REFER ALSO TO CITATION(S) 34390 


34435 (AD—891555/5) High power infrared laser 
window materials (LQ-10 program). Quarterly progress report 
No. 3, 1 jul-30 sep 71. (Air Force Cambridge Research 
Labs., L.G. Hanscom Field, MA (USA)). 30 Nov 1971. 42p. 
NTIS, PC A03/MF AOI. 

Progress is presented of research underway on the identifica- 
tion, preparation, and evaluation of materials with properties suit- 
able for use as high power laser windows. Results are given on the 
growth of selected halides, III-V, and II-VI crystals, measurements 
of physical properties, surface-damage studies, and related meas- 
urements into laser beam distortion, optical absorption, and refrac- 
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tive index. Also, a diffraction theory of aberrations is introduced 
that provides a detailed, three-dimensional intensity distribution in 
all of space and for all time, as well as the ability to formulate lens- 
ing criteria. 


34436 (AD-A—100592/5) Thallium mercury laser devel- 
opment. Final report, 1 February 1980-31 January 1981 on 
phase 3. Liu, C.S.; Feldman, D.W. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and Development 
Center). 1981. 1S5p. NTIS, PC A02/MF AO1. 

A short resonator (30 cm) CuBr laser was built and its per- 
formance measured as a function of various operating conditions. 
Aside from packaging and prime power considerations which were 
not addressed in this study, the CuBr laser has exceeded all mini- 
mum specifications for the Navy bathymetry application. One set of 
simultaneously obtained operating conditions are as follows: 140 mi- 
croJoules per pulse, 4.5 ns laser pulse width, 16 kHz repetition rate, 
0.15% efficiency, 525 C operating temperature. Our analysis indi- 
cates that in order to develop a Cu vapor laser for bathymetry ap- 
plication having an ultra-short laser pulse width (<5 nsec) the laser 
cavity has to be made shorter than or equal to 30 cm and the exci- 
tation rate has to be very high. Further issues relating to other 
bathymetry laser requirements such as energy per pulse, efficiency, 
repetition rate, lifetime, compactness, ruggedness and portability 
have been easily achieved by our existing laser tube. 


34437 (AD-A—100594/1) Improved injection laser wave- 
guide coupler. Final report. Bear, P. (McDonnell Douglas 
Astronautics Co., St. Louis, MO (USA)). May 1981. 23p. 
NTIS, PC A02/MF AOl. 

The present program goal was to enhance the waveguide 
coupler design to provide a device which can be aligned with a 
standard micromanipulator and achieve 50% or better coupling effi- 
ciency. The design approach was to develop static mechanical 
spacers for the waveguide coupler which furnish easy and precise 
transverse and longitudinal positioning of a LiNbO3 waveguide 
with respect to an injection laser diode. The program was to in- 
clude the following tasks: (1) modify the waveguide coupler design 
and assembly procedures to provide a device that can be readily 
assembled and will achieve near theoretical coupling efficiency; (2) 
fabricate these optimized couplers using Hitachi laser diodes and 
evaluate these devices; (3) deliver two couplers without Ti:LiNbO3 
waveguides attached; and (4) provide a cost estimate for the fabri- 
cation of ten such units. The variation in tolerances of the compo- 
nents and the capability of present state-of-the-art micropositioning 
devices to obtain and hold mechanical position accuracies required 
for the laser diode to waveguide coupler are not adequate to obtain 
reliable devices that meet the program goal of 50% coupling effi- 
ciency. The positional stability of bonding materials for the laser 
diode and waveguide were also determined to be inadequate to 
mxintain the precise tolerance required. It is recommended that 
consideration be given to an R and D program to investigate the 
viability of a monolithic integrated optic approach for the laser 
diode to waveguide coupler using a common substrate. 


34438 (AD-A—100630/3) Phase transition cooled window 
studies for high average power electron guns. Final report. 
Loda, G.; Forcier, D. (RPC Industries, Hayward, CA 
(USA)). Dec 1980. 88p. NTIS, PC A05/MF AO1. 

The window used to transmit electron beams for use in high 
average power UV/visible lasers has been a critical technology 
issue. The window structure must satisfy a number of conflicting 
requirements including: vacuum integrity, strength to overcome 
both the static and dynamic pressure loads of the laser gas and a 
low mass density to minimize energy loss by the electron beam. In 
addition, it must not perturb the laser gas flow and must be able to 
dissipate the power deposited by the electron beam. Two experi- 
ments were undertaken to demonstrate the applicability of phase 
transition cooling for high power laser systems. In the first of these 
a full width 50 cm module was tested with a constant input heat 
source. The second experiment used a pulsed e-beam source to 
demonstrate cooling for a low duty cycle high peak power pulsed 
system. The applicability of phase transition cooling for a dual foil 
geometry was clearly demonstrated. Cooling rates in excess of 100 
W/(sq cm)/foil surface with mass flow rates consistent with low 





areal mass density were achieved. This represents a factor of ten 
improvement over prexisting state of the art. 


34439 (AD-A—100677/4) Scaling studies of efficient 
Raman converters. Technical report, 22 July-21 November 
1980. Komine, H.; West, J.B. (Northro 4 Research and 
Technolo Center, —— CA (USA)). Dec 1980. 
14p. NTIS, PC A02/MF A 

The objective of this ian is to demonstrate the scaling 
potential of efficient Raman frequency conversion techniques for 
ultraviolet lasers. Molecular hydrogen is used as the Raman 
medium and an oscillator-amplifier configuration is employed to 
maximize conversion efficiency and beam quality. At the present 
time, major program milestones have been successfully met. Injec- 
tion locking has been demonstrated to be an efficient technique for 
laser bandwidth control. Good optical beam quality has been 
achieved on the XeF laser through the use of unstable resonator 
optics. Conversion of XeF laser radiation to blue-green wave- 
lengths has been demonstrated in the Raman oscillator. Work is 
now in progress on assembly of the Raman oscillator-amplifier 
system to complete the final phase of the program. It is expected 
that 50% energy efficiency will be demonstrated for the shift of 353 
nm XeF radiation to 498 nm. 


34440 (AD-A—100905/9) Mode medium interaction. a 
theoretical study. Final technical report, 1 July 1979-30 June 
1980. Ballantyne, A.; Duzy, C. (Avco-Everett Research 
Lab., Everett, MA (USA). Sep 1980. 176p. NTIS, PC 
A09/MF AO0O1. 

An instability in the output of a high-power unstable-resona- 
tor cw CO2 laser is analyzed in terms of the perturbative effect of 
an acoustic wave which is induced by laser heating. The alignment 
sensitivity of such a laser is also explained in terms of a temperature 
gradient along the gas-flow direction, which is transverse to the 
laser axis. We extend our instability analysis to a simple one-dimen- 
sional model of a supersonic laser, which we determine to be stable. 
Finally, we present a new computational technique to determine 
the intensity distribution and output coupling of the modes of an 
unstable resonator whose gain is saturated by a variable amount by 
the flux of the lowest-loss mode. The intensity distribution of this 
lowest-loss mode is determined self consistently. 


34441 (AD-A—100906/7) Metal vapor laser contaminant 
study. Final report. Karras, T.W.; Bricks, B.G. (General 
Electric Co., Philadelphia, PA (USA). Space Div.). May 
1980. 103p. NTIS, PC A06/MF AOl1. 

Contaminants evolved during lead and copper vapor laser 
operation are identified. The principal long term source is the hot 
high density alumina discharge tube. Procedures for decontamina- 
tion down to 10 to the -6 mm partial pressure are described. Such 
decontamination is shown to be necessary for proper wick function 
and sealed-off operation. In conjunction with this work, a model 
has been demonstrated that relates metal vapor containment time to 
wick dimensions and a new sealed-off laser design has been success- 
fully tested. 


(AD-A—101037/0) Compilation of atomic and mo- 
uae data revelant to gas lasers. volume viii. Technical 
report. McDaniel, E.W.; Flannery, M.R.; Thomas, E.W.; 
Manson, S.T.; Gallagher, J.W. (Army Missile Command, 
Redstone Arsenal, AL (USA). Directed Energy Director- 
ate). Dec 1980. 329p. NTIS, PC A15/MF A011. 

The present volume serves to update most of the areas cov- 
ered in the previous documents. Such areas include all nuclear 
processes, and atomic collisions occurring at high energies, i.e., 
above about 100 eV impact energy. However, even in those areas 
where new data are not presented here, references are given to past 
volumes in order to facilitate access to the previous data. Another 
function of the present volume is to expand somewhat the scope of 
our data coverage, both with respect to atomic nd molecular struc- 
tural properties and with respect to atomic collisions (by the latter 
term, we mean two- and three- body collisions between electrons, 
ions, atoms, molecules, and photons at impact energies sufficiently 
low that nuclear forces are unimportant). New species and sets of 
collision partners that have recently assumed importance are treat- 
ed here, and other systems that may become important in the gas 
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laser context are given attention. A significant amount of new mate- 
rial is also added to the chapter on surface impact phenomena, 
partly because of current interest in hollow-cathode lasers. 


34443 (AD-A—101065/1) Manufacturing methods 
technology engineering for batch processing neodymium doped 
YAG laser rods. Final report, February 1977-October 1979. 
Dentz, D.J. (Litton Systems, Inc., Morris Plains, NJ (USA). 
Airtron Div.). Nov 1980. 72p. NTIS, PC A04/MF AO1. 

The development of the fixturing and process for the batch 
fabrication of Nd:YAG laser rods is reported. The fixturing was de- 
signed to hold 16 (4.27 mm x 43 mm) laser rods during the grinding 
and polishing of both ends. The program goal of a fabrication rate 
of 12 rods per 8 man hours was achieved with the process devel- 
oped. 


34444 (AD-A—101068/5) Development of long wave- 
length single longitudinal (SLM) injection laser diodes. Final 
technical report, November 1979-December 1980. Speer, 
F.D.; Stockton, T.E. (Laser Diode Labs., Inc., Metuchen, 
NJ (USA)). 30 Dec 1980. 65p. NTIS, PC A04 /MF A0l. 

Development of Long Wavelength Single Longitudinal 
(SLM) Injection Laser Diodes emitting in the 1.3 micron region, 
utilizing a buried heterojunction BH structure is described. This 
final report describes efforts directed toward the development and 
optimization of these type devices and, in particular, concentrates 
on the following points: (1) Optimization of the double heterojunc- 
tion DH structure; (2) Process development connected with the 
fabrication of buried heterojunction BH laser structures; (3) Modifi- 
cation BH laser structure and fabrication technique to optimize 
severe melt back; (4) Modification of the regrowth LPE technique 
to resolve melt back and the optimization of the N-P reverse bias 
junctions; and (5) Device performance. 


34445 (AD-A—101170/9) Long pulse XeCl laser frequen- 
cy down conversion and low voltage, low energy x-ray preion- 
ization source. Final report, October 1979-March 1981. Le- 
vatter, J.I.; Lin, S.C. oe Univ., San Diego, La Jolla 
(USA). Inst. of Pure and Applied Physical Sciences). May 
1981. 26p. NTIS, PC A03/ME AOl. 

The first program, Long Pulse XeCl Laser Frequency Down 
Conversion, was initiated following the encouraging Raman shifting 
results. The second program, Low Voltage, Low Energy X-Ray 
Preionization Source was undertaken after it was realized that the 
energy and power scaling of certain avalanche discharge excited 
lasers required a reliable, non-contaminating volumetric source of 
electron preionization as could be provided by moderate energy x- 
rays. In this initial experiment, the 308 nm UV output from the 
UCSD Xe Cl laser was focused into a lead vapor (Pb) heat pipe 
and the stimulated Raman emission in the blue-green was moni- 
tored. Research involved the refinement of the Raman down con- 
version experiment which consisted primarily of the improvement 
of the XeCl laser mode quality. This work and the results thereof 
are discussed in Section II. Section III describes the results of an 
engineering program to build a reliable low energy X-ray source 
suitable for the preionization of rare-gas/halide and mercury-halide 
discharge excited lasers. 


34446 (AD-A—105779/3) Plasma conditions required for 


attainment of maximum gain in resonantly photo-pumped A1 
XII and Ne IX. Memorandum report. Apruzese, J.P.; +>. 
J.; Whitney, K.G. (Naval Research Lab., Washington, DC 
(USA)). 9 Oct 1981. 25p. NTIS, PC A02/MF A0l. 

We present a detailed analysis of the plasma conditions re- 
quired to optimize gain in two proposed x-ray lasing schemes using 
resonant photo-pumping. In one proposed co tion, the Si 
XIII line 1s2-1s2p1P at 6.650 A pumps Al XII 1s2-1s3p1P at 6.635 
A, inverting the Al XII n=3 and N=2 levels which are separated 
by 44 A. A similar approach which utilizes the Na X 1s2-1s2p1P 
line at 11.00 A to pump the Ne IX 1s2-ls4p 1P line at 11.001 A 
would invert the n=3 and n=2 levels of Ne IX, separated by 82 A. 
Conditions in the pumped neon and aluminum plasmas, and in the 
pumping silicon plasma, are calculated using a multistage, multile- 
vel atomic model with multi-frequency radiation transport. Tem- 
peratures required to maximize gain in the pumped plasmas are 
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found to be 50 eV and 100 eV, for neon and aluminum, respective- 
ly. Plasmas of lower temperature do not contain enough of the 
active ion species, whereas at higher temperatures the photon 
pumping of the upper levels results in excessive ionization from 
these levels to the hydrogen-like species. Finally, since the pumping 
silicon and pumped aluminum lines are slightly off resonance, we 
have investigated the effect of streaming the plasmas toward each 
pal at various velocities to offset some or all of the wavelength 
erence. 


34447 (AD-A—105809/8) A probable breakdown mecha- 
nism in the electron beam sustained CO. laser. Master's 
thesis. Timm, R.D. (Naval Postgraduate School, Monterey, 
CA (USA)). Jun 1981. 33p. NTIS, PC A03/MF AO1. 

A stable high-pressure electric discharge is produced using 
an electron-beam to ionize the gas in the CO: -N2 -He laser. The 
important electron loss process in this type of discharge are recom- 
bination and attachment. The prominent instability in the nonself- 
sustaining discharge is the streamer which leads to arcing and com- 
plete breakdown of the gas. A qualitative analysis of streamer for- 
mation based on the ionization and resultant electron production of 
secondary electrons of setup an avalanche starting the chain which 
produces a highly conductive channel and results in the complete 
breakdown of the gas is presented. The onset of streamer formation 
at the anode is aided by local release and ionization of neutral 
atoms. The resulting increase of the plasma pressure leads to an in- 
crease of the potential and the onset of unipolar arcing. 


34448 (AD-A—106084/7) ie UCSB free electron laser 
experimental program. Elias, L.R. (California Univ., Santa 
ra Quantum Inst.). 1980. 11p. NTIS, PC A02/ 
The main goal in this paper is threefold: (1) to present a 
summary of the UCSB experimental FEL program to date, (2) to 
discuss future FEL device development objectives, and (3) to talk 
briefly about the future of applied research at UCSB. Electrostatic 
accelerators appear to offer great promise for generating the elec- 
tron beams needed by free electron lasers. Their conventional tech- 
nology is well understood and there are good reasons to believe 
that this technology can be used with free electron lasers. The 
UCSB level experimental program is based on the use of electro- 
static accelerators in conjunction with the ideas developed Elias 
and Madey. 


34449 (AD-A—107582/9) Development of a high average 


power glass laser source. Progress report. (Kigre, Inc., 
ma OH (USA)). 30 Sep 1981. 4p. NTIS, PC A02/MF 

During September, 1981, the majority of the effort expended 
was concerned with the tailoring of the pump-window filter and 
the acquisition of the necessary re-draw equipment. We are also 
submitting a special report on the fluorescent pumping aspects of 
the filter development. The specific activities occurring are delin- 
eated per their respective task as follows: Q-100 Property Measure- 
ment; The Cladding of Q-100; Selective Filtering And/Or Energy 
Transfer to Reduce Thermal Loading; Glass Strengthening, and Al- 
ternate Pump Sources. 


34450 (AD-A—107583/7) Dvelopment of a high average 
power glass laser source. Progress report. Myers, J.D. 
(Kigre, Inc., Toledo, OH (USA)). 31 Aug 1981. 3p. NTIS, 
PC ‘A02/MF A0l. 

During August, 1981, work was concentrated primarily in 
the area of selective filtering. Dr. Rapp has been retained as a con- 
sultant. His credentials are impeccable; he is the inventor of ED-2 
and other silicate and phosphate laser glass. He also has extensive 
research experience in rare-earth doped glasses, sensitization 
schemes, and other such areas of quantum electronics and glass sci- 
ence. The same format dealing with the following efforts: (1) Q-100 
Property Measurements; (2) the Cladding of Q-100; (3) Selective 
Filtering and/or Energy Transfer to reduce Thermal Loading; (4) 
Glass Strengthening; and (5) Alternate Pump Sources. 


34451 (AD-A—108132/2) Investigation of a 460 nm XeF 
laser. Final report. Fisher, C.H. (Mathematical Sciences 
Northwest, Inc., Bellevue, WA (USA)). Jun 1981. 86p. 
NTIS, PC A05/MF AO1. 


The rare gas halide lasers have been extensively developed 
into efficient, high energy lasers operating in the near ultraviolet 
region of the spectrum. Until recently, most of the development in 
XeF had concentrated on the B>X< transition at 350 micrometers. 
There is an even longer wavelength transition in XeF, the C-A 
continuum band at 460 micrometers. This transition has had several 
advantages over the shorter wavelength transitions in existing XeF 
and KrF lasers, including tunability and optimum atmospheric and 
aquatic transmission. The purpose of this program was to demon- 
strate lasing on the C-A transition of XeF and to gather the kinetic 
data necessary to optimize the laser performance. 


34452 (AD-A—108358/3) Formulation of normalized 
an free electron laser equations. Memorandum 
,» C.M.; S wy le, P. (Naval Research Lab., W: 
C (USA). 1981. 43p. NTIS, PC AG3/MF A AOi. 

The general ce self-consistent equations describing 
the free electron laser (FEL) in the steady state amplifying configu- 
ration is derived with the space charge effects and all the efficiency 
enhancement schemes: (1) a spatially varying wiggler amplitude 
and/or period and (2) a D.C. electric field E sub DC (z) = (-(del 
phi sub DC)/del z)e-carat sub z. All the efficiency enhancement 
schemes are shown to be somewhat equivalent. For a variable 
period magnetic wiggler, the FEL equations can be appropriately 
normalized to a three parameter set of coupled equations. All oper- 
ating regimes are covered by these normalized equations. The con- 
dition for space charge to be unimportant is given. In the absence 
of the space charge effects, the three parameter set of equations re- 
duces to a two parameter set. The inclusion of additional efficiency 
enhancement schemes increases the number of parameters to de- 
scribe the FEL. Curves showing the efficiency, radiation amplitude 
and growth rate will be presented. 


34453 (AD-A—108374/0) Laser physics and laser spec- 
troscopy. Final technical report January 1980-February 1981. 
Byer, R.L. (Stanford Univ., PCA (USA). Edward L. Ginzton 
Lab.). Jul 1981. 41p. NTIS, PC A03/MF AO1. 

During this past year we have studied and published papers 
in the areas of: (1) Stimulated Raman Frequency Conversion; (2) 
Single Frequency Nd:YAG by Injection Locking; (3) Transient In- 
jection Locking; and (4) Improved Resonator Design Using the 
Radial Birefringent Element. 


34454 (AD-A—108503/4) Investigation of cold cathodes 
for long life CO. waveguide lasers. Final report 1 May 1979- 
30 September 1981. Hochuli, U. (Maryland Univ., College 
Park (USA). Dept. of Electrical Engineering). Nov 1981. 
18p. NTIS, PC A02/MF AO1. 

Within a years time we have extended the life of the 1.5W 
CO. waveguide laser from 1500 hours to over 8000 hours. After 
this period we still find some loose, sputtered cathode material in 
the laser. This situation can not be tolerated for lasers used in the 
field. Discharge tube observations indicate that other cathode mate- 
rials exist that seem to produce sputtering products with better wall 
adhesion properties. 


34455 (AD-A—108506/7) Alkaline earth-noble gas ex- 
cimers. Final technical report 1 March 1979-31 August 1981. 
Wright, J.J. (New Hampshire Univ., Durham (USA). Dept. 
ysics). 31 Aug 1981. 13p. NTIS, PC A02/MF AO1. 
This project was undertaken to investigate the interaction 
between alkaline earth atoms in the triplet state and noble gas 
atoms. A major effort was devoted to producing large triplet state 
populations via laser excitation of the singlet state and collisional 
transfer to the triplet state. Cross sections for this process were 
measured using a new technique developed in this laboratory. 
These cross sections were much larger than expected, probably due 
to molecular curve crossings with intermediate states. The results 
predicted a population inversion in strontium was possible and an 
attempt was made to produce a strontium laser. Because of low 
laser pump power, an inversion of only fifty percent was achieved 
where as lasing threshold required ninety percent. Attempts to ob- 
serve far wing emission from calcium and strontium interactions 
with noble gases at high temperatures failed because of the thermal 
energies involved and because of blackbody radiation. A technique 





was developed to do laser spectroscopy at low temperatures in a 
sealed cell containing metal atom vapors and high pressure noble 
gases. The technique was tested by measuring, for the first time, the 
excited state potential of the sodium-helium excimer molecule. This 
difficult experiment was made possible by state-of-the art laser spec- 
troscopy and the low temperature technique, which enhanced the 
excimer emission by orders of magnitude. 


34456 (AD-A—108658/6) Competition effects in lasers. 
Final report 1 October 1980-30 September 1981. Mandel, L. 
(Rochester Univ., NY (USA). Dept. of Physics and Astron- 
omy). Nov 1981. ‘Lip. NTIS, PC A02/MF AO1. 

This Final Report describes laser research. The first two- 
time photoelectric correlation measurements of a ring laser were 
completed during this period, which demonstrated the effect of 
mode competition in modifying the characteristics of a laser. Theo- 
retical quantum treatments of a two-mode ring laser, and of a laser 
with coupled transitions were completed, and phase transition ef- 
fects in a laser exhibiting optical bistability, and one with a satura- 
ble absorber, were investigated. The research resulted in four publi- 
cations in the scientific literature, and 11 lectures describing various 
aspects of the research were presented at scientific meetings and re- 
search seminars. These are all listed in the Report. 


34457 (AD-A—108692/5) Investigation of cold cathodes 
for long life CO. waveguide lasers. Annual summary report. 
Hochuli, U. (Maryland Univ., College Park (USA). Dept. of 
Electrical Engineering). Nov 1981. 17p. NTIS, PC A02/MF 
AOl. 

Within a year’s time we have extended the life of the 1.5W 
CO. waveguide laser from 1500 hours to over 8000 hours. After 
this period we still find some loose, sputtered cathode material in 
the laser. This situation can not be tolerated for lasers used in the 
field. Discharge tube observations indicate that other cathode mate- 
rials exist that seem to produce sputtering products with better wall 
adhesion properties. 


34458 (AGARD-CP—300, pp vp) Mercuric bromide 
dissocation lasers. Schimitschek, E. Jul 1981. NTIS, PC 
A18/MF AOl1. 

In Special topics in optical propagation. 

The principal features of HgBr2/HgBr dissociation lasers are 
reviewed. Particular attention is given to their performance status 
and potential applications for underwater communication systems. 


34459 (AGARD-CP—300, pp vp) Copper vapor lasers: a 
review. Karras, T.W. Jul 1981. NTIS, PC A18/MF AO1. 

In Special topics in optical propagation. 

Typical operation for two discharge configurations were in- 
vestigated. Emphasis was placed on an immature transverse dis- 
charge mode and a more developed longitudinal discharge mode. 
Both were demonstrated at average powers exceeding 50 watts. 
Master oscillator power amplifier operation was used to extend the 
power of nominal 15 watt modules to over 100 watts. This device 
also showed great flexibility in its various output parameters. Rep- 
etition rate was varied from a single pulse to over 100 kilohertz. 
Pulse width was changed from 5 to 185 nanoseconds. Its volume 
was greatly increased while maintaining constant specific output. 


34460 (AGARD-CP—300, pp vp) Recent development 
of high-power visible laser sources employing solid-state slab 
lasers and nonlinear harmonic conversion techniques. Liu, 
Y.S.; Jones, W.B.; Chernoch, J.P. Jul 1981. NTIS, PC A18/ 
MF ‘AOI. 

In Special topics in optical propagation. 

Developments of high power solid state slab laser technol- 
ogy in both Yd:YAG and Nd:glass are reported. High power non- 
linear frequency conversion, employing second harmonic genera- 
tion in various nonlinear crystals is discussed. Nonlinear phase 
matching properties critical to efficient frequency conversion in 
LiIO3, LiNbO3, CDA, KDP, and recently developed KTP 
(KTiOPO4) are presented. Efficient frequency conversion in the 
average power range exceeding 10 W imposes severe constraints in 
both fundamental beam properties and the nonlinear processes in 
various media. 
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34461 (AGARD-CP—300, pp vp) Down-conversion of 
rare gas halide lasers for blue-green applications. Burnham, 
R.; Djeu, N.; Wexler, B.L. Jul 1981. NTIS, PC A18/MF 
AOl. 


In Special topics in optical propagation. 

The down conversion of rare gas lasers to the blue-green 
region was investigated with respect to its scalability and efficiency 
for apptications in blue-green communications systems. Attention 
was also given to progress in Raman conversion of the XeCl laser 
output in atomic and molecular media. 


34462 (BMFT-FB-T—80-107) Construction and develop- 
ment of tunable high pressure gas lasers for photochemical 
applications. Final report. Rateike, M.; Werner, L.; Wun- 
derer, B. (Technische Univ. Muenchen (Germany, F.R.)). 
Nov 1980. 38p. (In several languages). NTIS, PC A03/MF 
AOl. 


A high pressure gas laser system excited by a relativistic 
electron beam of high current density was developed. The device 
was tested with xenon, where an excimer transition results in laser 
emission at a wavelength of 172 mm. Laser pulses with powers 
ranging up to 10 MW are achieved. The system is suitable for use 
with other noble gas excimers (Ar, Kr) and can also be used with 
gas mixtures, e.g., argon/nitrogen, krypton/fluorine, xenon/flu- 
orine. The high quantum energy of the laser photons leads to a 
wide field of applications in photochemistry. At present, the laser is 
used in a photofragment spectrometer. 


34463 (LA-UR—81-3782) Free-electron laser results, 
Stein, W.E.; Brau, C.A.; Newnam, B.E.; Warren, R.W.; 
Winston, J.; Young, L.M. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 4p. (CONF- 
811083—24). NTIS, PC A02/MF A0Ol. Order Number 
DE82006147. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The Los Alamos free-electron laser (FEL) amplifier experi- 
ment was designed to demonstrate high efficiency for transfer of 
energy from an electron beam to a light beam in the magnetic field 
of a tapered wiggler. Initial results indicate an energy transfer con- 
sistent with theory. Distinct groups of decelerated electrons as well 
as accelerated electrons are clearly present in the energy spectrum 
of electrons emerging from the wiggler when the laser light is pres- 
ent. The observed energy decrease for the electrons captured in the 
decelerating bucket is ~ 6% and the average decrease of the entire 
energy distribution is ~ 2% for the conditions of these initial meas- 
urements. 


34464 (RL—81-042, pp 1-24) High resolution holography 
- applications at Marchwood Engineering Laboratories. Web- 
ster, J.M. (Central Electricity Generating Board, Southamp- 
ton (UK). Marchwood Engineering Labs.). May 1981. Dep. 
NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

ith a potential information storage density of 10'*bits/m?, 

the ability to reconstruct in three dimensions, wide angle of view 
and potentially diffraction limited resolution, holography should be 
invaluable for optical recording and inspection of complex shape 
objects. That it has failed to make any significant impact in this 
field is due to a variety of practical reasons which have limited res- 
olution, quality and reliability of holograms made with pulsed 
lasers. Some of these limitations are discussed together with possi- 
ble methods of overcoming them. In line (Gabor) and side-band 
systems are discussed. The application to CEGB nuclear power sta- 
tions is described and preliminary results presented. 


34465 (SAND—81-0011C) Nd:YAG laser beam diagnos- 
tics. Pope, L.E.; McDonald, T.G. (Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 12p. (CONF-8110110—2). NTIS, PC A02/MF 
A01. Order Number DE82005689. 

From Interagency mechanical operations group subgroup 
meeting; Livermore, CA, USA (15 Oct 1981). 
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A program to develop diagnostic techniques for pulsed 
Nd:YAG lasers for welding is described, and problems encountered 
when deviations from ideal optical collimation are incorporated 
within a welding system are discussed. Ideal optical collimation of 
a laser beam is defined, the diagnostic system is described, and the 
SNLA welding system is discussed. 


34466 Deformation of a holographic image in space. 
Schumann, W.; Cuche, D. (Laboratory of Photoelasticity, 
Swiss Federal Institute of Technology, 8092 Zurich, Swit- 
zerland). Journal of the Optical Society of America; 72: No. 1, 
136-142(Jan 1982). 

In the preliminary part of this paper, the third-order aberra- 
tions (coma) of the points of a modified holographic image are in- 
vestigated by means of the seocond-order terms in the transverse- 
ray equation. In the main part, however, the deformation of the ho- 
lographic image as a whole (more precisely, the deformation of the 
vicinity of each point) is treated: First a duality concept is used; 
then it is outlined in such a way that the same third-order tensor as 
the one describing the coma appears in the deformation in space. 
This third-order tensor contains both the derivative and the square 
of the second-order tensor that describes the astigmatism. 


34467 Flow attenuator for use with liquid cooled laser 
— * Wiley, M.H. US Patent Application 272,441. 10 Jun 
. 15p. 

This invention relates to a flow attenuator which is utilized 
to direct coolant flow to liquid cooled laser mirrors, and in so 
doing substantially eliminates the liquid flow induced jitter general- 
ly associated with such flow. The flow attenuator has a housing in 
which is formed a centrally located passageway. The passageway 
branches into a plurality of substantially radially extending con- 
toured chambers. A distribution screen is removably interposed be- 
tween the passageway and the chambers in order to substantially 
reduce the ‘noise’ within the coolant liquid as it passes through the 
attenuator to the laser mirrors. 


34468 Combination ring cavity and backward Raman wa- 
veguide amplifier. Kurnit, N.A. (to Dept. of Energy). US 
Patent Application 243,309. 13 Mar 1981. 20p. Contract W- 
7405-ENG-36. 

A combination regenerative ring and backward Raman wa- 
veguide amplifier and a combination regenerative ring oscillator 
and backward Raman waveguide amplifier which produce Raman 
amplification, pulse compression, and efficient energy extraction 
from the CO laser pump signal for conversion into a Stokes radi- 
ation signal. The ring cavity configuration allows the CO, laser 
pump signal and Stokes signal to copropagate through the Raman 
waveguide amplifier. The backward Raman waveguide amplifier 
configuration extracts a major portion of the remaining energy 
from the CO: laser pump signal for conversion to Stokes radiation. 


34469 An improved electro-optical modulator for an elec- 
tro-optically modulated laser. Plourde, B.E.; Mack, M.E. US 
Patent Application 241,309. 6 Mar 1981. 18p. 

The present invention provides a jitter stable electro-optical 
modulator for modulating a high power, repetitively pulsed laser 
having an optical risetime (10% to 90%) of the order of nanose- 
conds. The electro-optical modulator includes a birefringent elec- 
tro-optical device; a hydrogen thyratron operated at a preselected 
high pressure and having an ‘ON’ and an ‘OFF’ state; first means 
responsive to the ‘ON’ state of the thyratron for impressing a first 
preselected voltage across the birefringent electro-optical device; 
second means responsive to the 'OFF’ state of the hydrogen thyra- 
tron for impressing a second preselected voltage across the electro- 
optical modulator at a time coincident with the laser buildup inter- 
val; and means for repetitively driving the hydrogen thyratron into 
the ‘ON’ and the ‘OFF’ states repetitively at a preselected repeti- 
tion rate. The selectively pressurized hydrogen thyratron is placed 
within a close-fitting vented copper housing and is electrically con- 
nected across the electrodes of the birefringent device by an imped- 
ance matching network and a coaxial cable. 
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4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 32952, 32954, 33464, 33826, 33854, 33856, 
34194, 34431, 34845 


34470 Accelerated finite-volume calculation of transonic 
oo flows. Jameson, A. (New York Univ., NY); Stein- 

off, J.; Caughey, D.A.; Jou, W.H.; Pelz, R. pp 11-27 of 
Numerical methods for the computation of inviscid tran- 
sonic flows with shock waves. Rizzi, A.; Viviand, H. (eds.). 
Braunschweig/Wiesbaden, Germany; Friedr. Vieweg and 
Sohn ([nd)]). 

A fully-conservative finite-volume algorithm is applied to 
the calculation of transonic potential flows past isolated airfoils and 
through two-dimensional channels. The difference equations are 
solved by a multi-grid technique which uses an alternating-direc- 
tion-implicit method as a smoothing algorithm. The finite-volume 
formulation provides a very powerful framework within which to 
treat flows past complicated geometries, while the multi-grid/alter- 
nating-direction scheme provides rapid convergence of the solution 
to very small residuals. Results of calculations using the algorithm 
are presented for the isolated airfoil and transonic channel test cases 
provided by the Symposium organizers. 


34471 Use of a ferrofluid as the heat-exchange fluid in a 
magnetic refrigerator. Barclay, J.A. (Group P-10, MS-764, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Applied Physics; 53: No. 4, 2887- 
2894(Apr 1982). Contract W-7405-ENG-36. 

The use of a ferrofluid is proposed as the heat-exchange fluid 
in a wheel-type magnetic refrigerator in order to avoid flow-con- 
trol problems. An equivalent-circuit analysis of the ferrofluid flow 
path with several different magnetic field profiles indicates that it is 
possible to obtain the desired flow control in at least one case. 
Sample design calculations for the revised wheel-type refrigerator 
are presented. In addition, the results of heat-transfer measurements 
from kerosene to a stainless-steel screen and from a kerosene-base 
ferrofluid to the same screen in and out of an 8-T magnetic field 
are described. 


34472 Further observations on transition in a pipe. 
Rubin, Y.; Wy; i, I.; Haritonidis, J.H. (Tel Aviv Univ. 
(Israel). School of Engineering). pp 17-26 of Laminar-turbu- 
lent transition. Eppler, R.; Fasel, H. (eds.). Berlin, Germany, 
F.R.; Springer (1980). 

From Symposium on laminar-turbulent transition; Stuttgart, 
F.R. Germany (16 Sep 1979). 

Fully developed Poiseuille flow in a pipe was artificially dis- 
turbed at x/D = 400 and 1700 H < Re H < 4000. Puffs and slugs 
generated by the disturbance were identical to the structures ob- 
served when the flow in the inlet region underwent transition 
(Wygnanski and Champagne 1973). Since the disturbance was suffi- 
ciently strong to cause transition even at low Reynolds numbers the 
appearance of either puffs or slugs depended on Re only. Velocity 
measurements in the pipe were taken with rakes of hot wires using 
digital acquisition methods and in this way each realization could 
be observed in its entirety. Puffs and slugs generated by the disturb- 
ance were mapped and found to be identical to the structures ob- 
served in the inlet region of the pipe. It was established that a slug 
which has all the attributes of a fully developed turbulent pipe flow 
is generated by the coalescence of puffs. The puff, which seems to 
contain a small number of toroidal eddies appears to be a funda- 
mental coherent structure in a fully developed turbulent pipe flow. 
Artificially generated successions of puffs, which were allowed to 
interact, closely resembled a slug. The evolution of a slug from 
puffs was thus established. 


34473 Numerical studies of transition in planar shear 
flows. Orszag, S.A. (Massachusetts Inst. of Tech., Cam- 
bridge (USAD. Dept. of Mathematics). pp 153-162 of La- 
minar-turbulent transition. Eppler, R.; Fasel, H. (eds.). 
Berlin, Germany, F.R.; Springer (1980). 

From Symposium on laminar-turbulent transition; Stuttgart, 
F.R. Germany (16 Sep 1979). 
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Direct numerical solutions of the three-dimensional time-de- 
pendent Navier-Stokes equations for planar shear flows exhibit ex- 
plosive transitions to disordered flow structures at strongly subcriti- 
cal Reynolds numbers. Some comments are made on extensions of 
this work to flows in more complicated geometries. 


4205 Materials Testing 


34474 (AD-A—106097/9) High dose rate electron beam 
testing. Final report 1 Mar-30 Sep 80. Wrobel, T.F. (Mission 
Research Corp., La Jolla, CA (USA)). 1 Dec 1980. 45p. 
NTIS, PC A03/MF AO1. 

A test program was designed to investigate test methods uti- 
lized for high dose rate e-beam testing of semiconductor compo- 
nents. Several methods used to vary the exposure dose were inves- 
tigated including the variation of drift chamber pressure and length 
as well as beam aperturing. The photo response obtained for a 
1N916 diode at the HIFX and Hermes facilities were in agreement 
for the various modes of apparation. In addition, it was found that 
acceptable dose measurements can be performed at the high intensi- 
ties if the dosimeters are placed in close proximity to the device 
under test. 


34475 (EGG-M—06981) Effects of surface mapping cor- 

rections with synthetic-aperture focusing techniques on ultra- 

sonic imaging. Barna, B.A.; Johnson, J.A. (EG and G Idaho, 

Inc., Idaho Falls (USA)). 1981. Contract AC07-761D01570. 

8p. (CONF-810839—8). NTIS, PC A02/MF AOl1. Order 
umber DE82006270. 

From AF/DARPA review of progress in quantitative NDE; 
Boulder, CO, USA (2 Aug 1981). 

Image processing to improve the resolution of ultrasonic 
imaging systems requires an accurate knowledge of the geometry 
and properties of the media through which the ultrasound travels. 
This is particularly true when a method such as the Synthetic Ap- 
erture Focusing Technique (SAFT) is used. For SAFT to function 
properly, it is necessary to accurately know the path traveled by 
the ultrasound from transducer to target and back again. A form of 
SAFT imaging is described in which the image routine also con- 
structs a map of the target surface. This map is then used to accu- 
rately calculate the propagation history of the ultrasound for the 
SAFT processing. The resolution and positional accuracy of unpro- 
cessed images, unmapped SAFT images, and surface mapping 
SAFT images are compared. All but the surface mapping images 
show significant errors in positional accuracy for relatively small 
surface deviations. The surface mapping correction however, brings 
the imaging accuracy back to within the limits of the mechanical 
experimental error. In addition, results achieved with a flat ultra- 
sonic transducer suggest significant simplifications that may ease 
field implementation of SAFT systems. 


34476 (INIS-SU—57, pp 107-109) Installation NR-31R 
for neutron radiography. Grigorash, V.F.; Karnaukhov, 
AS.; jkin, V.A.; Knyazev, S.V.; Korotaev, V.A,; 
Orlov, N.S.; Tyufyakov, N.D.; Yaskevich, V.S. 1980. (In 
Russian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

NR-31R installation, intended for neutron radiography of ex- 
tended radioactive items using horizontal neutron beam from the 
nuclear reactor of WWER-type, is described. The installation is lo- 
cated directly in the reactor hall. It comprises the following main 
units: collimator, radiographic chamber, two containers (upper and 
bottom), neutron beam trap, distance and local control pannels. Ob- 
taining neutron images of the controlled items is possible at NR- 
31R installation both by the method of direct exposure, and by the 
transfer method. 


34477 (PB—81-220006) Visual acuity testing of radio- 
graphic inspectors in nondestructive inspection. Final report. 
Yonemura, G.T. (National Bureau of Standards, Washing- 
ton, DC (USA)). Jun 1981. 32p. NTIS, PC A03/MF AO1. 

Visual acuity tests for radiographic inspectors should be cor- 
related with the type of tasks encountered in real world radiogra- 
phy. The testing procedures should be capable of assessing differ- 
ences in day to day performance of a given inspector as well as the 
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performance of one inspector relative to other inspectors. Single 
line targets with specific parametric values for contrast, width, and 
blur are recommended to provide a means for testing a radiograph- 
ic inspector for visual acuity. These targets may be used for period- 
ic tests by the employing organization or for more frequent self 
testing by the inspector. Statistics from the National Health Survey, 
procedures recommended by the NAS-NRC Committee on Vision 
and real world radiographs have been utilized in arriving at recom- 
mended test configurations. 


34478 Status of flash radiography in the U.S.A. today 
and future possibilities. Bryant, L. (Los Alamos Scientific 
Lab., NM (USA)). pp 401-404 of Proceedings of the 13th 
international congress on high s photography and — 
tonics. Hyodo, S. (ed.). Tokyo, Japan; Japan Society of 
cision Engineering (1979). 

From 13. congress on high-speed photography and photon- 
ics; Tokyo, Japan (20 Aug 1978). 

A sample of presently employed flash x-ray generators is 
given including low-energy, commercially available systems and 
high-energy very specialized installations in government laborato- 
ries. These flash x-ray sources are compared as to radiographic 
characteristics. Imaging techniques and materials are surveyed and 
compared as to their advantages and limitations. A variety of appli- 
cations of flash radiography are cited including explosive, ballistic, 
diffraction, crash injury, and fuel injection. Probable near term ad- 
vances in special techniques are mentioned in cine radiography and 
film image enhancement. Possible future developments are speculat- 
ed upon such as flash radiographic applications of computerized 
axial tomography. The recent recognition of flash radiography at 
professional society conferences is reviewed. 


4207 Vacuum Engineering 


REFER ALSO TO CITATION(S) 35243, 35253, 35254 


34479 (INIS-mf—6851, pp v) Pirani gauge for accelera- 
tors. Sulamdari, S. 1980. (In Indonesian). Dep. NTIS (US 
Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

A low vacuum gauge of the pirani type has been constructed 
based on the principle of the wheatstone’s bridge. Electronic cir- 
cuits and their work method are explained briefly. It is observed 
that, for the pressure below about 40x10~* Torr the plot is linear. 


34480 Novel oxygen source for ultrahigh vacuum studies. 
Yang, C.Y.; O'Grady, W.E. (Department of Energy and 
Environment, Brookhaven National Laboratory, Upton, 
New York 11973). Journal of Vacuum Science and Technol- 
ogy; 20: No. 4, 1056-1059(Apr 1982). AC02-76CH00016. 

High-temperature solid oxide electrolyte (e.g., yttria-stabi- 
lized zirconia) cells are compatible with ultrahigh vacuum systems. 
Since the oxygen activity at the electrode/electrolyte interface is 
controlled precisely by the applied potential, the cells are ideal as 
oxygen sources for UHV studies. A three-electrode oxide electro- 
lyte cell has been constructed and incorporated into a UHV surface 
analysis chamber. The control of the cell is extremely sensitive, and 
it can be used either to maintain a constant oxygen pressure or to 
pulse oxygen similar to a molecular beam source in the UHV 
chamber. 


34481 Unique design of Doublet and Big Dee vacuum 
vessels. Miller, J.E. (General Atomic Company, Box 81608, 
San Diego, California 92138). Journal of Vacuum Science 
and Technology; 20: No. 4, 1168-1172(Apr 1982). ATO3- 
76ETS51011. 

The Doublet III tokamak now in its fourth year of operation 
at General Atomic Company, has its plasma contained in a kidney- 
shaped toroidal vacuum vessel, a configuration that presented 
unique design challenges. Most tokamak vacuum vessels are con- 
structed of solid walled sections separated by either thin walled bel- 
lows (to increase the toroidal resistance) or by poloidal insulation 
breaks. Such control of the toroidal resistance is crucial in minimiz- 
ing magnetic error fields in the plasma region caused by currents 
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induced in the vessel by the changing fields. The Doublet III vessel 
is unique in its all-welded construction consisting of thin skins over 
a corrugated center. Such a construction results in a low cross sec- 
tional area of material to increase the toroidal resistance, while 
maintaining adequate strength. The design process for such a vessel 
is reviewed with a description of its design. In order to more close- 
ly address the design issues of next generation devices, plans are 
being formulated to modify Doublet III to a large Dee-shaped 
plasma facility. This would be accomplished by disassembling the 
device and replacing the Doublet vessel with a large Dee vessel. 
The design approach for the new vessel will be similar to that of 
the present vessel, but because of different operating requirements 
and experience gained in the operation of Doublet III and other 
large tokamaks, the specific design criteria are different. These dif- 
ferences and their implications are reviewed. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 34600 


34482 (NASA-TM—82430) Software control program for 
25 kw breadboard testing. Pajak, J.A. (National Aeronautics 
and Space Administration, Huntsville, AL (USA). George 
Cc. Marshall _ Flight Center). Jul 1981. 108p. NTIS, PC 
A06/MF AO1 

A data acquisition software program developed to operate in 
conjunction with the automated control system of the 25 kW PM 
Electric Power System Breadboard Test facility is described. The 
proram provides limited interactive control of the breadboard test 
while acquiring data and monitoring parameters, allowing unattend- 
ed continuous operation. The breadboard test facility has two posi- 
tions for operating separate configurations. The main variable in 
each test setup is the high voltage Ni-Cd battery. 


34483 (UCRL—50025-81-1) Electronics Engineering De- 
partment. Quarterly report No. 1, 1981. (Lawrence Liver- 
more National Lab., CA (USA)). 1 Apr 1981. Contract W- 
7405S-ENG-48. 26p. NTIS, PC A03/MF AOl. Order 
Number DE82005850. 

Five papers on the following subjects are included in this 
report: microequipment fabrication using IC technology; high-speed 
recording of electrical transients; an ion-implantation system; high- 
speed spectroscopy for process control of coal; and a personal-type 
microcomputer for automatically controlling a video playback fa- 
cility. A separate abstract was prepared for each paper. (LCL) 


34484 (UCRL—50025-81-2) Electronics Engineering De- 
partment quarterly report No. 2, 1981. (Lawrence Livermore 
National Lab., CA (USA)). 1 Jul 1981. Contract W-7405- 
ENG-48. 25p. NTIS, PC A02/MF AOl. Order Number 
DE82007079. 

Four papers on the following subjects are included in this 
progress report: the MACRO2 computer code used for post-sealing 
analysis of nuclear waste repositories; a new software debugging 
tool developed for a multiprocessor environment; a background 
gas-pressure diagnostic system on TMX verifies MFTF local-con- 
trol concepts; and fiber-optic data links for replacing coaxial cable 
in future nuclear tests. A separate abstract was prepared for each 
paper. (LCL) 


34485 Pulsed power switching using saturable core induc- 
tors. Stockton, uM. Neau, E.L.; VanDevender, J.P. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of Applied Physics; 53: No. 3, 2765-2767(1 Mar 1982). 
We have investigated some of the problems involved in 
switching fast, high-power pulses using single-turn saturable core 
inductors constructed of Metglas 2605SC. These include hold-off 
voltages and times, output pulse risetimes, B-H curves of the mate- 
rial under fast pulse conditions, and propagation of the saturation 
field through the core. Experiments were done at Sandia on the 
RAMSES I accelerator which uses a 200-kV Marx generator to 
provide a 200-ns pulse to a 1 2 coaxial water transmission line. 


Carrier sense data highway system. Frankel, R. (to 
Dept of Energy). US Patent A Application 258,972. 30 Apr 
981. 24p. Contract AC02-76CH 
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A data transmission system is disclosed which includes a 
transmission medium which has a certain propagation delay time 
over its length. A number of data stations are successively coupled 
to the transmission medium for communicating with one another. 
Each of the data stations includes a transmitter for originating sig- 
nals, each signal beginning with a carrier of a duration which is at 
least the propagation delay time of the transmission medium. Each 
data station also includes a receiver which receives other signals 
from other data stations and inhibits operation of the transmitter at 
the same data station when a carrier of another signal is received. 


4210 Combustion Systems 
REFER ALSO TO CITATION(S) 33237, 33241, 34062 


34487 (DOE/ET/20058—T2-Pt.5) Development of wood 
as an alternative fuel for large power-generating systems. Part 
V. Soot formation in suspension burners. Final report. Black- 

shear, P.L. Jr. (Aerospace Research Corp., Roanoke, VA 
(USA)). Jul 1981. Contract AC05-78E 058. 32p. NTIS, 
PC A03/MF A01. Order Number DE82002032. 

The mechanisms of soot formation in combustors that burn 
mixtures of wood particles and air are examined and changes in 
combustor design and operation that would result in greater com- 
bustion efficiency and decreaseed soot formation are discussed. 
(LCL) 


4220 Underground Engineering 
REFER ALSO TO CITATION(S) 33328, 33329 
4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 33127, 33776, 33777, 34656, 34663 


34488 Wet-wall electroinertial air cleaner, abstract of the 
disclosure. Reif, R.B. US Patent Application 270,675. [nd]. 
17p. 

An apparatus to efficiently remove dust from air is disclosed. 
The apparatus comprises in combination an inertial unit and a con- 
centric wire-in-tube precipitator, consisting of a thin charging wire 
located coaxially in a cylindrical vertical tube whose etched walls 
are continuously flushed with water. Thus, a continuous stream of 
dust laden air blown rotationally into the tube is electrostatically 
charged, and cleaned of the dust particles by depositing them on 
the wet-wall surface which flushes them out. 


34489 (PB—81-213373) Modification of optical instru- 
ments for in-stack monitoring of particle size. Final report, 
September 1979-August 1980. Wertheimer, A.L. (Leeds and 
Northrup Co., North Wales, PA (USA)). Jun 1981. 46p. 
NTIS, PC A03/MF AO1. 

A light scattering instrument for in-situ measurements of par- 
ticles in the 0.2 to 20 micrometer diameter size range is described, 
and field test results are presented. The instrument is a modified 
version of an earlier prototype. The upper limit of the size response 
has been extended from 10 to 20 micrometers, and several compo- 
nent and packaging changes have been incorporated to make the 
unit more suited to stack particulate emission survey applications. 
The completed instrument was tested at a coal-fired electric power 
generating facility. During the test a cascade impactor was used as 
a referee device and both instruments were run side by side in the 
outlet duct of the electrostatic precipitator. Results show an excel- 
lent correlation between the two instruments with regard to the 
identification of a 1 micrometers diameter peak in the particle size 
distribution. A second peak around 20 micrometers was defined by 
the optical instrument, but could not conclusively be confirmed 
through the impactor data. The optical instrument handled well 
during the field test. 
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34490 Laser-driven electron acceleration by means of 
two-wave interaction. Pantell, R.H.; Smith, T.I. ent 
of Electrical Engineering, Stanford University, Stanford, 
California 94305). Applied Physics Letters; 40: No. 8, 753- 
754(15 Apr 1982). Contract AM03-76SF000326. 

Two-wave electron acceleration is analyzed where one field 
is a slow microwave signal and the other is a laser light beam. An 
acceleration gradient of 1.0 GeV/m is achievable with a laser field 
strength of approximately 10°° V/cm. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 34499 


34491 (AD-A—100936/4) The space-charge resonance ac- 
celerator. Final report. Uhm, H.S.; Choe, J.Y. (Naval Sur- 
face Weapons Center, Silver Spring, MD (USA)). 1 Apr 
1981. 18p. NTIS, PC A02/MF AOl1. 

The space-charge resonance accelerator (SRA) consists of a 
relativistic electron beam propagation through a dielectric loaded 
drift tube. In a range of physical parameters, the phase velocity of a 
self-growing space-charge wave increases slowly from zero to a 
large beam velocity as it propagates into the downstream region, 
thereby trapping and accelerating ions by its electric field. The self- 
growing mechanism of the space-charge wave is a typical Cheren- 
kov radiation. 


34492 (BNL—29200) New magnet pole shape for isoch- 
ronous cyclotrons. Thorn, C.E.; Chasman, C.; Baltz, A.J. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CH00016. 4p. (CONF-810314—173). NTIS, 
PC A02/MF AO1. Order Number DE82006934. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

A new design has been developed for shaping pole tips to 
produce the radially increasing fields required for isochronous cy- 
clotrons. The conventional solid hill poles are replaced by poles 
mounted over a small secondary gap which tapers radially from 
maximum at the magnet edge to zero near the center. Field meas- 
urements with a model magnet and calculations with the code 
TRIM show an increase in field at the edge of the magnet without 
the usual corresponding large increase in fringing, and a radial field 
shape more nearly field independent than for conventional hills. 
The flying hills have several advantages for variable energy multi- 
particle cyclotrons: (1) a large reduction in the power dissipated by 
isochronizing trim coils; (2) a more constant shape and magnitude 
flutter factor, eliminating flutter coils and increasing the operating 
range; and (3) a sharper fall-off of the fringe field, simplifying beam 
extraction. 


34493 (LA—9130-MS) Mixing of final state spin compo- 
nents in the high resolution spectrometer. Cornelius, W. (Los 
Alamos National Lab., NM (USA)). Dec 1981. Contract W- 
7405-ENG-36. 20p. NTIS, PC A02/MF AOl. Order 
Number DE82010038. 

The mixing of scattered proton spin components by preces- 
sion in the High Resolution Spectrometer (HRS) dipole magnets is 
discussed in terms of focal plane polarimeter (FPP) experiments. 
Explicit expressions are derived for calculation of polarization 
transfer parameters from focal plane polarizations. Also discussed 
are the effects of out-of-plane scattering at small laboratory angles 
on FPP measurements as well as analyzing power measurements. 


34494 (LA-UR—81-3695) RFQ pole-tip construction. 
Crandall, K.R.; Stovall, J.E. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 4p. (CONF- 
811083—27). NTIS, PC A02/MF AOl. Order Number 
DE82006160. 


From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 
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The success of the radio-frequency quadrupole (RFQ) proof- 
of-principle (POP) tests conducted in 1980 at Los Alamos have es- 
sentially guaranteed that the RFQ linac will be used in many accel- 
erator projects soon. Several RFQs are already under construction 
at Los Alamos, and we expect to be designing and machining the 
vanes for several RFQs to be built at other installations. The tech- 
nique for machining the vanes for the POP RFQ was developed by 
Williams and Potter. While retaining their basic approach, we have 
modified their technique for generating the data required by the 
milling machine from the parameters defining the vane shapes. The 
objective of this exercise has been to develop a generalized fabrica- 
tion procedure that could be used in commercial machine shops. 


34495 (LA-UR—81-3731) Numerical method for deter- 
mining electrode shapes for high-perveance extractors. 
Schneider, J.D.; Armstrong, D.D. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 4p. 
(CONF-811083—26). NTIS, PC A02/MF AOl. Order 
Number DE82006134. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The design of high-perveance extractors is dominated by the 
space-charge forces in the beam and by the aberrations caused by 
fringing fields at the apertures. Computer programs were developed 
for various extractor geometries that incorporate these effects. Basi- 
cally the approach was to find a Laplace solution, external to the 
beam, that matches smoothly to the Child-Langmuir potential dis- 
tribution in a laminar-flow ion beam. The electrode shapes calculat- 
ed are not unique but do provide the desired beam optics. The ap- 
plication of this technique to the development of electrodes for a 
250-mA, 75-keV hydrogen-ion extractor is discussed. For this appli- 
cation spherical geometry was used. The beam obtained was of 
high quality, that is, low emittance and small angular divergence. 


34496 Magnetic blocking direct recovery efficiency for 
intense neutral beams. Whealton, J.H.; Wooten, J.W,; 
McGeaffey, R.W. (Fusion Energy Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Journal of 
Applied Physics; 53: No. 4, 2806-2810(Apr 1982). 

The ion recovery efficiency of a transverse magnetic field 
monochromatic direct recovery device intended for intense neutral 
beams is examined theoretically by solving a Poisson—Vlasov equa- 
tion. An optimum in recovery efficiency is obtained for finite ion 
current density and excess initial speed. 


34497 Properties of an intense 50-kV neutral-beam injec- 
tion system. Gardner, W.L.; Barber, G.C.; Blue, C.W.; Da- 
genhart, W.K.; Haselton, H.H.; Kim, J.; Menon, M.M.; 
Ponte, N.S.; Ryan, P.M.; Schechter, D.E.; Stirling, W.L.; 
Tsai, C.C.; Whealton, J.H.; Wright, R.E. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Review of 
Scientific Instruments; 53: No. 4, 424-431(Apr 1982). Con- 
tract W-7405-ENG-26. 

The properties of an intense 50-kV neutral-beam system are 
discussed. The salient features of this system are a transmission effi- 
ciency of 76% of the extracted ion beam through a 30 x 34 cm ap- 
erture that is 4.5 m from the ion source, a transmitted neutral 
power of 1.8 MW H° (2.0 MW D°) at extraction parameters of 50 
kV/100 A/0.1 s (53 kV/85 A/O.1 s), a proton fraction of ~80%, an 
ion-source arc efficiency of ~1.3 A/kW, an ion-source gas efficien- 
cy of ~35%, and a reliability of > or ~90%. 


34498 Multiple sextupole system for the correction of 
third- and higher-order aberration. Crewe, A.V. (to Dept. of 
Energy). US Patent Application 249,782. 1 Apr 1981. 22p. 
Contract AS02-76EV02398. 

A means is provided for compensating for third and higher 
order aberration in charged particle beam devices. The means in- 
cludes two sextupoles with an intermediate focusing lens, all posi- 
tioned between two focusing lenses. 
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REFER ALSO TO CITATION(S) 34448, 34463, 34546, 34547, 34549, 35002 


34499 (AD-A—108359/1) Dynamics of an intense elec- 
tron ring in a modified betatron field. Memorandum report. 
Sprangle, P.; Kapetanakos, C.A.; Marsh, S.J. (Naval Re- 
search Lab., Washington, DC (USA)). 23 Nov 1981. 28p. 
NTIS, PC A03/MF A0l. 

The dynamics of an intense electron ring confined in a modi- 
fied betatron magnetic field is considered. The analysis assumes that 
the electron ring is located near the center of a conducting torus 
and includes self fields, induced fields from the walls surrounding 
the ring and toroidal effects. It has been found that the geometric 
center of the ring can perform circular motion around the minor 
axis of the torus. Based on this analysis, a scheme is proposed for 
the injection of an intense electron beam into a modified betatron 
accelerator. 


34500 (CERN—81-07, pp 1-14) Microprocessors at 
DESY. Notz, D. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). 17 Jul 1981. Dep. 
NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

, Various microprocessors ranging from fast ECL bitslice pro- 
cessors to highly integrated processors are in operation at DESY. 
Fast hardware trigger devices are used at the PETRA experiments 
to detect tracks within 1 psec. Tools for developing software and 
testing of processors are discussed. 


34501 (CERN—81-07, pp 15-21) Microprocessor event 
analysis in parallel with Camac data acquisition. Cords, D.; 
Eichler, R. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)); Riege, H. (Hamburg Univ. 
(Germany, F.R.). 2. Inst. fuer Experimentalphysik). 17 Jul 
1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

‘ The Plessey MIPROC-16 microprocessor (16 bits, 250 ns ex- 
ecution time) has been connected to a Camac System (GEC-EL- 
LIOTT System Crate) and shares the Camac access with a Nord- 
10S computer. Interfaces have been designed and tested for execu- 
tion of Camac cycles, communication with the Nord-10S computer 
and DMA-transfer from Camac to the MIPROC-16 memory. The 
system is used in the JADE data-acquisition-system at PETRA 
where it receives the data from the detector in parallel with the 
Nord-10S computer via DMA through the indirect-data-channel 
mode. The microprocessor performs an on-line analysis of events 
and the result of various checks is appended to the event. In case of 
spurious triggers or clear beam gas events, the Nord-10S buffer 
will be reset and the event omitted from further processing. 


34502 (CERN—81-07, pp 32-37) Distributed intelligence 
at CELLO. de Boer, W. (Max-Planck-Institut fuer Physik 
und ee ig am (Germany, F.R.)). 17 Jul 1981. 
Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 


This paper describes the use of distributed intelligence at 
CELLO, a large 4m detector at PETRA. Besides special purpose 
hardware processors for online calibration and reformatting of data, 
several microcomputers are used for monitoring and testing the 
various detector components. 


34503 (CERN—81-07, pp 64-69) UA1 trigger processor. 
Grayer, G.H. 17 Jul 1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 


Experiment UA1 is a large multi-purpose spectrometer at the 
CERN proton-antiproton collider, scheduled for late 1981. The 
principal trigger is formed on the basis of the energy deposition in 
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calorimeters. A trigger decision taken in under 2.4 microseconds 
can avoid dead time losses due to the bunched nature of the beam. 
To achieve this we have built fast 8-bit charge to digital converters 
followed by two identical digital processors tailored to the experi- 
ment. The outputs of groups of the 2440 photomultipliers in the ca- 
lorimeters are summed to form a total of 288 input channels to the 
ADCs. A look-up table in RAM is used to convert the digitised 
photomultiplier signals to energy in one processor, combinations of 
input channels, and also counts the number of clusters with electro- 
magnetic or hadronic energy above pre-determined levels. Up to 
twelve combinations of these conditions, together with external in- 
formation, may be combined in coincidence or in veto to form the 
final trigger. Provision has been made for testing using simulated 
data in an off-line mode, and sampling real data when on-line. 


34504 (CERN—81-07, pp 104-113) M.U.M.M. - a 
micro-controlled universal message multiplexer. Fontaine, G.; 
Guglielmi, L.; Jaeger, J.J.; Szafran, S. (College de France, 
75 - Paris. Lab. de Physi ue Corpusculaire). 17 Jul 1981. 
Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

Based on the Motorola 6800, this multiplexer is designed to 
provide a microprocessor development tool in the specific environ- 
ment of a high energy physics laboratory. The basic philosophy of 
this device is to allow communication of a target (prototype) pro- 
cessor with a host computer under control of a human operator. 
The host can be an experimental on-line computer or any remote 
machine with a time-sharing network. It is thus possible to speed up 
design and debugging of a physics application program by taking 
advantage of the sophisticated resources usually available in a com- 
puter centre (powerful editor, large disk space, source management 
via ‘Patchy’ etc...). In addition to the classical cross-macroas- 
sembler, a loader is available on the host for down-line loading 
binary code, via the multiplexer, into the prototype memory. Such 
a scheme is easily extended to the communication of any host inter- 
active processing program with a data acquisition microprocessor, 
and provides the latter with a convenient and easily portable exten- 
sion of its computing power. A typical application of this mode is 
described in a separate paper. 


34505 (INIS-mf—6908, pp v) Internal hydrogen jet 
target in the SPS to study inclusive electromagnetic 
states and a production in anti pp and pp interactions at 
= 22.5 GeV. Antille, J.; Cool, R.L.; Dick, L.; Dukes, C.; 
Dworken, J.; Jeanneret, J.B.; Joseph, C.; Kenkins, K.; Ku- 
bischta, W.; Loude, J.F. Aug 1981. Dep. NTIS (US Sales 
Only). 

In Experiments at CERN in 1981. 


34506 (LA-UR—81-3725) Radioisotope production linac. 
Stovall, J.E.; Hansborough, L.D.; O’Brien, H.A. (Los 
Alamos National Lab., NM.(USA)). 1981. Contract W-7405- 
ENG-36. Sp. (CONF-811083—23). NTIS, PC A02/MF 
A01. Order Number DE82006131. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A 70-MeV proton beam would open a new family of medi- 
cal radioisotopes (including the important '*°I) to wide application. 
A 70-MeV, 500-A linac is described, based on recent innovations 
in accelerator technology. It would be 27.3 m long, cost ~ $6 mil- 
lion, and the cost of power deposited in the radioisotope-produc- 
tion target is comparable to existing cyclotrons. By operating the 
rf-power system to its full capability, the same accelerator is capa- 
ble of producing a 1140-~A beam, and the cost per beam watt on 
the target is less than half that of comparable cyclotrons. The tech- 
nology to build such a linac is in a mature stage of developmnt, 
ready for use by industry. 


34507 (LBL—13352) Precision-analog fiber-optic trans- 
mission system. Stover, G. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1981. Contract W-7405-ENG-48. 60p. NTIS 
PC A04/MF AO1. Order Number DE82010156. 
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This article describes the design, experimental development, 
and construction of a DC-coupled precision analog fiber optic link. 
Topics to be covered include overall electrical and mechanical 
system parameters, basic circuit organization, modulation format, 
optical system design, optical receiver circuit analysis, and the ex- 
perimental verification of the major design parameters. 


34508 Production of slow positrons with a 100-MeV elec- 
tron linac. Howell, R.H.; Alvarez, R.A.; Stanek, M. (Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Applied Physics Letters; 40: No. 8, 751-752(15 
Apr 1982). Contract W-7405-ENG-48. 

Intense, pulsed beams of low-energy positrons have been 
produced by a high-energy beam from an electron linac. The pro- 
duction mechanism has been studied near 100-MeV incident energy 
and several characteristics that affect slow-positron production 
have been identified. These characteristics include the geometry of 
the electron-positron converter and positron moderator, the thick- 
ness of the converter, and the energy of the electron beam. The 
production efficiency for producing low-energy positrons has been 
determined experimentally. The results imply that low-energy posi- 
tron beams from a linac can be of much higher intensity than those 
beams currently derived from radioactive sources. 


34509 (IKF—39, pp 99-101) Optical density meas- 
urements of gas targets. Kreisler, P.; Tietsch, W.; Bethge, K. 
sr (In German). NTIS (US Sales Only), PC AO /MF 


In Annual report 1979. Chapter 1. Ion source and gas target 
development. 


34510 (IKF—-39, pp 93-94) Energy calibration of the 7 
MV van de Graaff heavy ion accelerator. Bluemner, S.; 
Rauc, F. [nd]. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. 

In Annual report 1979. Chapter 1. Use of nuclear methods 
and mass spectroscopy. 


34511 (IKF—39, pp 97) Com constructed Penning 
source. Baumann, H.; Bethge, K. [nd]. (In German). NTIS 
(US Sales Only), PC ‘A08/MF A0l. 

In Annual report 1979. Chapter 1. Ion source and gas target 
development. 
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34512 (INIS-mf—6908, pp v) Study of rare events at the 
split field magnet. Della Negra, M.; Drijard, D.; Fischer, 
H.G.; Fontaine, G.; Frehse, H.; Frenkiel, P.; Geist, W,; 
Ghesquiere, Cc; Gokieli, R,; Hanke, r. Aug 1981. Dep. 
NTIS (US Sales Only). 

In Experiments at CERN in 1981. 


34513 (INIS-mf—6908, pp v) Study of events with iden- 
tified forward particles at the split field magnet. Drijard, D.; 
Doroba, K.; Fischer, H.G.; Frehse, H.; Geist, W.; Gokieli, 
R.; Hanke, P.; Heiden, M.; Innocenti, P.G.; Kluge, E.E. 
Aug 1981. Dep. NTIS (US Sales Only). 

In Experiments at CERN in 1981. 
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34514 (IKF—39, pp 124) Spectra multiplexers. cat te 


J.; Staudte, R.; Schumann, S.; Groeneveld, K.O. [nd] 
German). NTIS (US Sales Only), PC A08/MF AOI. 


In Annual report 1979. Chapter 1. Instrumental development 
and data processing. 


34515 (IKF—39, pp 122-123) Design of a double pulser. 
om 3] J. [nd]. (in German). NTIS (US Sales Only), PC A08/ 


= Annual report 1979. Chapter 1. Instrumental development 
and data processing. 
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4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 33882, 34354, 34504, 34512, 34513, 34930, 
34931, 34932, 34933, 34934, 34936, 34937, 35142 


34516 (ANL—81-62, ~ 368-384) — of neutron 
backscatter techniques el measurement Leon- 
ardi-Cattolica, AM: McMillan, D.H.; Telfer, A.; Griffin, 
L.H.; Hunt, R.H. (Shell Development Co., Houston, TX). 
Jan 1982. NTIS, PC A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

e have designed and built portable level detectors and 
fixed level monitors based on neutron scattering and detection prin- 
ciples. The main components of these devices, which we call neu- 
tron backscatter gauges, are a neutron emitting radioisotope, a neu- 
tron detector, and a ratemeter. The gauge is a good detector for 
hydrogen but is much less sensitive to most other materials. This 
allows level measurements of hydrogen bearing materials, such as 
hydrocarbons, to be made through the walls of metal vessels. Meas- 
urements can be made conveniently through steel walls which are a 
few inches thick. We have used neutron backscatter gauges in a 
wide variety of level measurement applications encountered in the 
petrochemical industry. In a number of cases, the neutron tech- 
niques have proven to be superior to conventional level measure- 
ment methods, including gamma ray methods. 


34517 (BNL—30214) Detectors and signal processing for 
high-energy physics. Rehak, P. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CHO00016. 
103p. (CONF-810787—1). NTIS, PC A06/MF A0Ol1. Order 
Number DE82010252. 

From 3. course of international school of physics; Lake 
Como, Italy (28 Jul 1981). 

Basic principles of the particle detection and signal process- 
ing for high-energy physics experiments are presented. It is shown 
that the optimum performance of a properly designed detector 
system is not limited by incidental imperfections, but solely by 
more fundamental limitations imposed by the quantum nature and 
statistical behavior of matter. The noise sources connected with the 
detection and signal processing are studied. The concepts of opti- 
mal filtering and optimal detector/amplifying device matching are 
introduced. Signal processing for a liquid argon calorimeter is ana- 
lyzed in some detail. The position detection in gas counters is stud- 
ied. Resolution in drift chambers for the drift coordinate measure- 
ment as well as the second coordinate measurement is discussed. 


34518 (CERN—81-07, Fs enti red Ve particle trigger 
of the CELLO-detector. V. (Deutsches Elek- 
tronen-Synchrotron (DESY), te " Germany, F.R.)). 

17 Jul 1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

: The fast charged particle trigger of the CELLO-detector at 
the PETRA e*e™ storage ring (DESY) is a fast software program- 
mable hardware processor. It is using multiwire chamber signals as 
inputs and takes a decision on charged tracks coming from the in- 
teraction region in less than 1 psec. The input signals are address- 
ing Random Access Memory devices in which the mask schemes of 
all meaningful physical tracks are stored. The RAM output signals 
give information about the numbers and shapes of the valid masks 
found. This information is used for fast event acquisition and online 
data analysis done by a PDP 11 computer. 


34519 (CERN—81-07, pp 38-45) MONICA - & program- 
mable microprocessor for track recognition in an e* e~ experi- 
ment at PETRA. Schildt, P.; Stuckenberg, H.J. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)); Wermes, N. (Bonn Univ. (Germany, F.R.). Physika- 
lisches Inst.). 17 Jul 1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 
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The microprocessor device MONICA is used in the TASSO 
experiment at PETRA. Its task is to reconstruct events in the cylin- 
drical driftchamber on-line. Used as an event filter MONICA pro- 
vides a 2 prong trigger without any further requirements. The 
speed of the processor (event reconstruction times must be in the 
order of 1 ms) is achieved by a 4 x 4 bit slice processor in ECL 
technology, content addressable memories and table look up. The 
track finding efficiency is 80%. 


34520 (CERN—81-07, pp 46-62) UA2 trigger and data 
See Only) Hungerbuehler, V. 17 Jul 1981. Dep. NTIS (US 
es Only). 


From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

) The UA2-detector mainly consists of a track detection 
system without magnetic field, surrounded by calorimeters. While it 
is primarily designed for the detection of the electron-decays of the 
W and Z bosons at the panti p collider, it can explore a whole 
range of other physics, such as inclusive particle production, jets, 
neutral over charged energy ratio, etc... The main triggers are 
formed by adding the analog signals from the electromagnetic ca- 
lorimeters to ‘energy’ clusters and applying a threshold to them. 
These clusters are also converted to digital values in 2.5 psec, and 
are available for more sophisticated triggering with a processor 
which may be added later. The data acquisition is done by means 
of a VAX 11/780 through a ROMULUS/REMUS system. Four 
minicomputers can simultaneously ‘spy’ on part of the data acquired 
by the VAX. During beam-off periods, parts of the detector elec- 
tronics can be decoupled from the VAX and be put under control 
of a minicomputer. Thus several detector parts can be simulta- 
neously and independently debugged. 


34521 (CERN—81-07, PP 63) On-line microprocessors in 
the collider experiment : A modern version of the 
Aladin’s lamp. Rubbia, C. (Euro Organization for Nu- 
clear Research, Geneva (Switzerland)). 17 Jul 1981. Dep. 
NTIS (US Sales Only). 

From Conference on the application of microprocessors to 


high energy physics experiments; Geneva, Switzerland (4 May 
1981). 


34522 tamed! pp 70-82) Fast Amsterdam multi- 
) system hardware. Hertzberger, L.O.; 


ieft, Gs Kisiclewsky B.; Wiggers, L.W. 
voor Kernfysi ica en Hoge e-Energiefysica KHEF), Am- 
sterdam (Netherlands) ngster, C.; Koningsveld, L. van 

uropean Organization for Nuclear Research, Geneva 

Switzerland)). 17 Jul 1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

The architecture of a multiprocessor system is described that 
will be used for on-line filter and second stage trigger applications. 
The system is based on the MC 68000 microprocessor from Motor- 
ola. Emphasis is paid to hardware aspects, in particular the modu- 
larity, processor communication and interfacing, whereas the 
system software and the applications will be described in separate 
articles. 


ationaal Inst. 


34523 (CERN—81-07, pp 83-89) Fast Amsterdam multi- 
processor (FAMP) operation system. Gosman, D.; Hertz- 
berger, L.O.; Holthuizen, D.J.; Por, G.J.A.; Schoorel, M. 

ationaal Inst. voor Kernfysica en Hog oe Enespletince 

KHEF), Amsterdam (Netherlands)). 17 Jul 1981 
NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

, The Fast Amsterdam Multi Processor system (FAMP 
system) is developed for on-line filtering and second stage trigger- 
ing. The system is based on the MC 68000 microprocessor from 
MOTOROLA. In this report we will describe: The FAMP operat- 
ing system software, the features of the slaves and supervisor in the 
FAMP operating system, the communication between supervisor 
and slaves using the dual port memories, the communication be- 
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tween user programs and the operating system. The hardware as 
well as the application of the system will be described elsewhere. 


(CERN—81-07, pp 90) Fast online track 
for the muon trigger in the UA1 experiment. E 
Ehlert, T.; Erhard, P.; Faissner, H.; Giboni, : 
Kozanecka, ye Ho D.; H.; 
Reithler, H. peg Hochschule Aachen ( (Germany, 


F.R.). Lehrs' entalph 3B und 3. 
kalisches Inst.). 17 7 Tal PBs Dep A S (US Sales Only 

From Conference on the bas Se of 

high energy physics experiments; Geneva, Switzerland (4 a 
1981). 
34525 (CERN—81-07, pp 91-101) rope based crate 
controller for the autonomous processing of multichannel data 
streams. Cittolin, S.; Loefstedt, B. (European Organization 
for Nuclear Research, Geneva (Switzerland)). 17 Jul 1981. 
Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

This paper describes a device designed to perform the 
autonomous acquisition of considerable quantities of raw data, proc- 
ess them and present results in an easily digestible format for subse- 
quent analysis. It has been primarily created for read-out of com- 
plex three dimensional drift chambers, but is of general interest. 
The unit is based on a dual processor system consisting of a Signe- 
tics 8 x 300 and a Motorola 68 B 00. The 8 x 300 section operates 
as a fast dedicated Data Processor and flow controller that reads 
the input modules, processes the data and constructs the output 
blocklets. The 68 B 00 supervises the activity of the 8 x 300 and is 
responsible for the holding and loading of appropriate routines. It 
also obtains samples of the final data for statistical purposes and ex- 
ecutes periodic calibration and diagnostic functions. 


34526 (CERN—81-07, pp 102-103) Auxiliary controller 
in the N A 3 data acquisition system. Courty, P.; Leray, T.; 
Valentin, J. (College de France, 75 - Paris. Lab. de Phy- 
ee 17 Jul 1981. Dep. NTIS (US Sales 


From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 


34527 (CERN—81-07, pp 114-123) Equipment calibra- 
tion with a microprocessor connected to a time-sharing 
system, Fontaine, G.; — L ae Pa J.J.; Szafran, S. 
(College de France, 75 - Paris. Lab. de ue Corpuscu- 
laire). 17 Jul 1981. Dep. NTIS (US Sales Out 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

In H.E.P., it is common practice to test and calibrate equip- 
ment at different stages (design, construction checks, setting up and 
running periods) with a dedicated mini or micro-computer (such as 
CERN CAVIAR). An alternative solution has been developed in 
which such tasks are split between a microprocessor (Motorola 
6800), and a host computer; this allows an easy and cheap multipli- 
cation of independant testing set-ups. The local processor is limited 
to CAMAC data acquisition, histogramming and simple processing, 
but its computing power is enhanced by a connection to a host 
time-sharing system via a MUMM multiplexor described in a sepa- 
rate paper. It is thus possible to perform sophisticated computations 
(fits etc...) and to use the host disk space to store calibration results 
for later use. In spite of the use of assembly language, a software 
structure has been devised to ease the constitution of an application 
program. This is achieved by the interplay of three levels of facili- 
ties: macro-instructions, library of subroutines, and Patchy con- 
trolled pieces of programs. A comprehensive collection of these is 
kept in the form of PAM files on the host computer. This system 
has been used to test calorimeter modules for the UA 1 experiment. 
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34528 (CERN—81-07, pp 132-163) Review of program- 
mable systems associated with Fermilab experiments. Nash, 
T. (Finseninstitutet, Copenhagen (Denmark). ao) of Der- 
matology). 17 Jul 1981. Dep. NTIS (US Sales 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

In this paper we review the design and application of pro- 
grammable systems for Fermilab experiments. The high luminosity 
fixed target environment at Fermilab has been a very fertile ground 
for the development of sophisticated, powerful triggering systems. 
A few of these are integrated systems designed to be flexible and to 
have broad application. Many are dedicated triggers taking advan- 
tage of large scale integrated circuits to focus on the specific needs 
of one experiment. In addition, the data acquisition requirements of 
large detectors, existing and planned, are being met with program- 
mable systems to process the data. Offline reconstruction of data 
places a very heavy load on large general purpose computers. This 
offers a potentially very fruitful area for new developments involv- 
ing programmable dedicated systems. Some of the present thinking 
at Fermilab regarding offline reconstruction processors will be de- 
scribed. 


34529 (CERN—81-07, pp 164-177) Use of the ECL- 
CAMAC trigger processor system for recoil missing mass 
triggers at the tagged photon spectrometer at Fermilab. 
Martin, J.; Bracker, S.; Hartner, G. (Toronto Univ., Ontario 
(Canada)); Appel, J.; Nash, T. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). 17 Jul 1981. Dep. NTIS (US 
Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

A trigger processor in operation since May 1980 at the 
Tagged Photon Spectrometer at Fermilab will be described. The 
processor, based on the Fermilab ECL-CAMAC system, allows fast 
selection of high mass diffractive events from the total hadronic 
cross section. Data from a recoil detector, consisting of 3 wire 
chambers and 4 layers of scintillator concentric about a 1.5 m liquid 
hydrogen target, i: <izitized and presented to the processor within 
3 psec. From the chamber data are found the vertices and angles of 
all recoiling tracks. The energy and particle identification (7,p,e) of 
each track is determined by a fit to the energy deposits in the scin- 
tillator. If there is a single recoiling proton from the most upstream 
vertex, the forward missing mass is calcuiated using the incident 
photon energy and the energy and angle of the proton. Neutral pat- 
terns in the scintillator from a 7° or neutron are also recognized. 
Final triggering decisions are based on the forward mass, number 
of tracks at the primary vertex, total number of tracks, number of 
neutrals, etc. Total processing time is typically less than 10 psec. 
The processor has proven extremely reliable and the complex soft- 
ware for calculating the loads for the many memory look-up units 
is easy to use. 


34530 (CERN—81-07, pp 178-193) Fast processor for 
DlI-lepton triggers. Kostarakis, P.; Katsanevas, S. (Athens 
Univ. (Greece)); Barsotti, E.; Cox, B.; Enagonio, J.; Halde- 
man, M.; Haynes, W.; Kerns, OF, Smith, H.; Soszynski, a. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). 17 
Jul 1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

As a new application of the Fermilab ECL-CAMAC logic 
modules, a fast trigger processor was developed for Fermilab ex- 
periment E-537, aiming to measure the high mass di-muon produc- 
tion by antiprotons. The processor matches the hit information re- 
ceived from drift chambers and scintillation counters, to find candi- 
date muon tracks and determine their directions and momenta. The 
found tracks are then paired to compute and invariant mass: when 
the computed mass falls within the desired range, the event is ac- 
cepted. The whole process is accomplished in times of the order of 
5 to 10 microseconds, while achieving a trigger rate reduction of 
up to a factor of ten. 
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34531 (CERN—81-07, PP 194-203) Trigger processor for 
ARGUS. Schulz, H.D.; Stuckenberg, H.J. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)). 
17 Jul 1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
= leesd physics experiments; Geneva, Switzerland (4 May 


" The ARGUS detector at the electron-positron storage ring 
DORIS consists of various particle detectors arranged in cylindri- 
cal symmetry in and around an axial magnetic field. A fast second- 
ary trigger processor has been designed to find and count circular 
tracks in the r-PHI-plane of the detector that originate from the in- 
teraction point. The processor serves as a filter in the trigger 
system of the ARGUS detector and is expected to reduce the rate 
of background triggers by two orders of magnitude. The processor 
hardware is built in ECL to perform simple operations with very 
high speed and partly in parallel. The track finding process takes 
about 9 ps plus 3 ps for each encountered track element. Control 
information is stored in memories that may be loaded via CAMAC 
from the online computer allowing easy adaption of the processor 
to different experimental conditions. 


34532 (EUR—6567-EN) A small scale neutron dosimetry 
intercomparison. Broerse, J.J.; Zoetelief, J.; Burger, G.; 
Schraube, H.; Ricourt, A. (Commission of the European 
Communities, Luxembourg). 1979. 39p. NTIS PC E03/MF 


A small scale comparison test is described in which vari- 
ations in dosimetry results obtained by several groups are investi- 
gated. The detectors and ionization chambers used are examined. 
Groups involved were from CEN a ietsiata ica GSF 
(Neuherberg) and TNO (Rijswijk). 


34533 (HEDL-SA—2382-FP) Annealing effects in solid- 
state track recorders. Gold, R.; Roberts, J.H.; Ruddy, F.H. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 4 Sep 1981. Contract AC06-76FF02170. 11p. 
(CONF-8109100—5). NTIS, PC A02/MF AOl. Order 
Number DE82005192. 

From 11. international conference on solid nuclear track de- 
tectors; Bristol, UK (7 Sep 1981). 

Current analyses of the annealing process in Solid State 
Track Recorders (SSTR) reveal fundamental misconceptions. The 
use of the Arrhenius equation to describe the decrease in track den- 
sity resulting from annealing is shown to be incorrect. To over- 
come these deficiencies, generalized reaction rate theory is used to 
describe the annealing process in SSTR. Results of annealing ex- 
periments are used to guide this theoretical formulation. Within this 
framework, the concept of energy per etchable defect for SSTR is 
introduced. A general correlation between sensitivity and annealing 
susceptibility in SSTR is deduced. In terms of this general theory, 
the apparent correlation between fission track size and fission track 
density observed under annealing is readily explained. Based on this 
theoretical treatment of annealing phenomena, qualitative explana- 
tions are advanced for current enigmas in SSTR cosmic ray work. 


34534 (HEDL-SA—2400-FP) Operation and modification 
of the HEDL Neutron Radiography Facility (NRF). Tomlin- 
son, R.L.; Perfect, J.F. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Nov 1981. Contract AC06- 
76FF02170. 9p. (CONF-811215—3). NTIS, PC A02/MF 
A01. Order Number DE82005190. 

From World conference on neutron radiography; San Diego, 
CA, USA (7 Dec 1981). 

The Neutron Radiography Facility (NRF) at the Hanford 
Engineering Development Laboratory (HEDL) was originally built 
to perform neutron radiography of unirradiated fuel pins for the 
Fast Flux Test Facility (FFTF). Modifications have been complet- 
ed recently on the NRF which now enable neutron radiography of 
irradiated fuel pins to be accomplished. In addition, modifications 
were made to the existing facility to improve handling capabilities 
and enable precise alignment of unirradiated fuel assemblies which 
contain 217 fuel pins. The equipment design had to provide for safe 
handling of the irradiated components to prevent excessive radi- 
ation exposure to personnel. Procedures were developed and inter- 
locks installed to supplement the design and provide an additional 
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margin of safety for the facility components and cask handling 
equipment. While the facility was shut down for modifications, cer- 
tain other changes were made to the existing facility to improve the 
beam intensity and quality. 


(HEDL-SA—2408-FP) Recent developments and 
capabilities in neutron radiography at HEDL. Tobin, J.E.; 
Karnesky, R.A. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1981. Contract AC06-76FF02170. 
29p. (CONF-811215—4). NTIS, PC A03/MF AOl. Order 
Number DE82005337. 

From World conference on neutron radiography; San Diego, 
CA, USA (7 Dec 1981). 

Radiographic imaging of irradiated fuels has routinely been 
qualitative in nature, providing information on the general condi- 
tion of the internal components of an irradiated fuel pin. Conven- 
tional x-ray and neutron radiographic techniques, applicable to irra- 
diated fuels, have not been of high enough resolution to be useful 
for quantitative image analysis. Recently, however, high resolution 
neutron radiographic techniques suitable for quantitative image 
analysis, using precision microdensitometry, have been developed at 
HEDL. This paper describes the modifications made to a previous- 
ly developed system to obtain quantitative measurements from high 
resolution neutron radiographs and evaluates the precision of these 
measurements. 


34536 ee ee pp 95-110) Use of FeSO, 

in _ practical —- of high-energy photon and electron 

etry. Wambersie, A.; Prignot, M. (Louvain Univ. (Bel- 

gm Dutreix, A. (Institut Gustave-Roussy, Villejuif, 
rance). Aug 1981. Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

The advantages of FeSO, are discussed with respect to its 
applications in practical high-energy photon and electron dosi- 
metry: (1) the calibration of ionization chambers, (2) the evaluation 
of the importance of ion recombination in chambers exposed to 
high dose-rates, (3) the determination of absorbed dose in radiobio- 
logical samples and (4) the use of FeSO, as a transfer dosemeter. 
The absorbed dose conversion factors Csub(E) or Csub(lambda) of 
an ionization chamber can be determined by comparison with 
FeSQ,. The response of the FeSO, dose meter (or the G-value) as a 
function of the beam quality can be considered as constant for high- 
energy photons and electrons in the usual energy range. An FeSO, 
dosemeter can also be used to evaluate the importance of ion re- 
combination in a chamber exposed to high dose-rates of electrons, 
since its response is independent of dose-rate (up to 2x10® Gy.s~*). 
Examples are given to illustrate the interest of FeSO, for meas- 
urements of absorbed dose in biological samples, mainly in depth in 
electron beams where the dose gradient is high. 


(INIS-mf—6851, pp v) os of silicon sur- 
udirman, 


face barrier detector. S (Universitas Gadjah 
Mada, Yogyakarta (Indonesia). Fakultes Iimu Pasti dan 
Alam). 1980. (In Indonesian). Dep. NTIS (US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

Design of surface barrier detector by using silicon as the ma- 
terial and the checking resolution of alpha spectra of americium 241 
source are discussed. 


34538 (INIS-mf—6851, pp v) Design of end window 
Geiger Mueller detector. Buntarto (Gama Research Centre, 
Jogyakarta (Indonesia)). 1980. (In Indonesian). Dep. NTIS 
(US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

End window type detector was designed, using copper on 
glass for cathode, fernico wire for anode, mica for detector 
window. The detector was filled with alloy of pure argon and pure 
ethyl alcohol. 


34539 (INIS-mf—6854, pp v) Survey meter design. Huta- 
(Gama Research tre, Jogyakarta (Indonesia)). 
Poet. tin Indonesian). Dep. NTIS (US Sales Only). 
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From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

Transistor operated Geiger Muller survey meter design is 
discussed. Simple theory of survey meter is considered. Several 
types of instruments used in our accelerator laboratory are given. 


34540 (INIS-mf—6854, PP ic Construction of a universal 

coincidence DIN 410. Isaris, Gama Research Centre, Jo- 
akarta (Indonesia)). 1981. (In Indonesian). Dep. NTIS 
S Sales Only). 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

A coincidence circuit of slow logic system has been made 
for use in coincidence experiments. Four input A, B, C, and D are 
routed into 4 unit coincidence-circuits and an anti-coincidence cir- 
cuit. The number of coincidence that we required is selected by a 
control switch on front panel. The resolving-time of input A can be 
varied from 100 nS up to 3.5 uS. The pulses from the remaining 
inputs have the same width as their associated input at 2V level. A 
coincidence output will furnish when coincidence input pulses is 
occured. 


34541 (INIS-mf—6908, pp v) 4 7 solid angle detector 
for the SPS used as a proton-antiproton collider at a centre- 
of-mass energy of 540 GeV. Arnison, G.; Astbury, A.; 
Aubert, B.; Bacci, C.; Bernabei, R.; Bezaguet, A.; Boeck, 
R,; Calvetti, M.; Catz, P; Centro, Ss. Aug 1981. Dep. NTIS 
(US Sales Only). 

In Experiments at CERN in 1981. 


34542 (INIS-mf—6908, pp v) Investigation of proton-an- 
tiproton events at 540 GeV c.m. energy with a streamer cham- 
ber detection system. Alpgard, K.; Ansorge, R.E.; Asman, 
B.; Berglund, S.; Bertrand, D.; ’Boeckmann, K:; Booth, 
CN. Burow, L.; ” Carlson, Le Carter, J.R. Aug 1981. Dep. 
NTIS (US Sales Onl y). 

In Experiments at CERN in 1981. 


34543 (INIS-mf—6908, pp v) Background calibration for 
a proton-lifetime detector. Battistoni, G.; Bellotti, E.; Bolo- 
gna, G.; ents. Cs Va ag Vs Cundy, Ec. 
D’Ettore Piazzoli, B.; Fiorini, E : Iarocci, E,; Mannocchi, 
G. Aug 1981. Dep. NTIS (US Sales Only). 

In Experiments at CERN in 1981. 


34544 (LA-UR—81-3604) High frequency energy meas- 
urements. Stotlar, S.C. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 8p. (CONF- 
811164—2). NTIS, PC A02/MF A0Ol. Order Number 
DE82006103. 

From Electro-optics/laser conference; Anaheim, CA, USA 
(17 Nov 1981). 

High-frequency (> 100 MHz) energy measurements present 
special problems to the experimenter. Environment or available 
electronics often limit the applicability of a given detector type. 
The physical properties of many detectors are frequency dependent 
and in some cases, the physical effect employed can be frequency 
dependent. State-of-the-art measurements generally involve a detec- 
tion scheme in association with high-speed electronics and a 
method of data recording. Events can be single or repetitive shot 
requiring real time, sampling, or digitizing data recording. Potential 
modification of the pulse by the detector and the associated elec- 
tronics should not be overlooked. This presentation will review 
typical applications, methods of choosing a detector, and high- 
speed detectors. Special considerations and limitations of some ap- 
plications and devices will be described. 


34545 (ORNL/TM—8007) Evaluation of a second de- 
rivative uv-absorption spectrometer (DUVAS) for analyzing 
gases in smoke plumes. Matthews, T.G.; Hawthorne, A.R.; 
Gammage, R.B. (Oak Ridge National ’Lab., TN (USA)). 
Feb 1982. Contract W-7405-ENG-26. 25p. NTIS, PC A02/ 
MF AO1. Order Number DE82010335. 

A laboratory based feasibility study for measuring nitrous 
acid (HNO) within a smoke plume and ammonia (NHs) ingressing 
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the outer fringes of a smoke plume has been performed using syn- 
thetic gas mixtures and a field-portable second-derivative uv-ab- 
sorption spectrometer. A method for detecting HNO: in NO/sub 
x/ and SO/sub x/ rich atmospheres has been proposed. A useful 
dynamic range for HNO: of approximately 0.1 to 40 ppM, believed 
to be practical for smoke plume analysis in the vicinity of a smoke 
stack, was indicated. For NHs, a 3 ppB detection limit was 
achieved. This is considered adequate for typical ambient concen- 
trations (National Research Council, 1979). Results for other 
common smoke plume species such as sulfur dioxide, nitric oxide, 
nitrogen dioxide, and ozone are also summarized. The potential 
multicomponent capability of the second-derivative uv-absorption 
spectrometer is emphasized for smoke plume analysis. 


34546 (RL—81-042, pp 26-30) Pulsed laser forming in- 
line holograms. Dykes, M. (European Organization for Nu- 
clear Research, Geneva (Switzerland)). May 1981. Dep. 
NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

Here we consider the choice of a pulsed laser for making in- 
line bubble chamber holograms of an area around 100 cm? Two 
experiments proposed to the CERN SPS Committee envisage the 
use of a small holographic bubble chamber; P154 using HOLEBC, 
a liquid hydrogen chamber, and P155 using HOBC, a heavy liquid 
chamber. The same laser should be able to serve as light source of 
both chambers. 


34547 (RL—81-042, pp 31-32) Pulsed dye laser for holo- 
graphic experiments. Geissler, K. (European Organization 
for Nuclear Research, Geneva (Switzerland)). May 1981. 
Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 


34548 (RL—81-042, pp 33-40) Hydrogen bubble chamber 
HOLEBC, Leutz, H. (European Organization for Nuclear 
Research, Geneva (Switzerland)). May 1981. Dep. NTIS 
(US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

The use of laser holography to improve the depth of focus 
in the Holographic Lexan Bubble Chamber (HOLEBC) is de- 
scribed. 


34549 (RL—81-042, pp 41-48) HOBC: a small, rapid cy- 
cling, heavy liquid holographic bubble chamber. Herve, A. 
(European Organization for Nuclear Research, Geneva 
(Switzerland)). May 1981. Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

After the success of the holographic test in BIBC in June 
1980, it was quite clear that a simple physics experiment could be 
devised around a small rapid cycling bubble chamber using holo- 
graphic techniques. The choice of heavy liquid for the filling of the 
chamber had the advantage of making use directly of the results 
obtained in the BIBC test for the resolution and the bubble density. 
This experiment now known as P 155 has been recommended in 
January 1981 by the CERN SPSC. The bubble chamber used as 
vertex detector for this experiment is known as HOBC which is 
just an acronym for Holographic Bubble Chamber. This small 
chamber is being designed and built by the EHS group (EF Divi- 
sion) at CERN. Details of the design are given. 


34550 (RL—81-042, pp 49-67) Tests of in-line hologra- 
phy for use in a small high resolution bubble chamber 
(HOLEBC), Fisher, C.M.; Homer, G.; Lewin, J.D.; Mir- 
anda, E.E.; Sekulin, R.L.; Smith, P.F. (Science Research 
Council, Chilton (UK). Rutherford and Appleton Labs.). 
May 1981. Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

A series of laboratory tests are described, aimed at checking 
some of the conditions to be expected when using holography to 
record bubble chamber tracks in a small high resolution bubble 
chamber. Taken together with previous results in this field, in par- 
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ticular with the results of the BIBC test, the idea is to give confi- 
dence that holography will work in a bubble chamber of the 
HOLEBC type. 


34551 (RL—81-042, pp 68-79) Optimization of geometry 
for holographic recording of track chambers. Bjelkhagen, H. 
mg Tekniska Hoegskolan, Stockholm (Sweden)). 
May 1981. Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

A mock bubble chamber has been constructed and supplied 
with thin wires simulating tracks for holographic recording experi- 
ments. The advantages of using a two-beam holographic set-up 
have been demonstrated by showing that the contrast and diffrac- 
tion efficiency of the image in the holograms are superior to in-line 
holographic images. 


34552 (RL—81-042, pp 80-85) Remarks concerning the 
practical use of holography in bubble-chambers. Royer, H. 
(Institut Franco-Allemand de Recherches de Saint-Louis, 68 
(France)). May 1981. Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

The choice of the optimal density of in-line recorded holo- 
graphic plates, to bleach or not to bleach and automatic assessment 
of holograms are discussed. 


34553 (RL—81-042, pp 86-93) Multiple beam techniques 
for improved depth resolution in small holographic bubble 
chambers. Smith, P.F. (Science Research Council, Chilton 
(UK). Rutherford and Appleton Labs.). May 1981. Dep. 
NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

A method of improving depth resolution of bubble tracks in 
bubble chambers, in which a single illuminating beam is split into a 
number of coherent beams transversing the chamber volume at dif- 
ferent angles, is described. 


34554 (RL—81-042, pp 94-105) Preliminary tests for a 
first generation holographic experiment. Lecoq, P.; Olivier, 
P. (European Organization for Nuclear Research, Geneva 
(Switzerland)). May 1981. Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

Experimental tests, using HOBC and HOLEBC at CERN, 
have shown that films and existing cameras can be used and that 
the nearer the bubble chamber is the film, the better will be the res- 
olution. 


34555 (RL—81-042, pp 106-108) Triggering and the data 
rates in HOLEBC and HOBC, Reucroft, S. (European Or- 
ganization for Nuclear Research, Geneva (Switzerland)). 
May 1981. Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 


34556 (RL—81-042, pp 109-117) Scanning and measuring 
holograms: ideas, tests and status. Lutz, J.R. (Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires). May 
1981. Dep. NTIS (US Sales Only). 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

The now approved proposals P154 and P155 need high reso- 
lution to access on short lifetimes. To reach this aim, holography is 
needed to record 5 microns bubble tracks. Meanwhile different tests 
demonstrated this feasibility, the problems of scanning and measur- 
ing the reconstructed holograms remain. Modified traditional de- 
vices could achieve this purpose for the X and Y axis, whereas se- 
lecting, locating and measuring a bubble track in Z axis shows seri- 
ous problems. Some tests are described, some ideas given and some 
answers suggested. 
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34557 ang ig ee pp 118-133) Scanning by use of TV. 
Drevermann, H. (European tion for Nuclear Re- 
search, Geneva (Switzerland)). May 1981. NTIS (US Sales 
Only), PC A14/MF AOl1. 

From nog: on the application of holographic techniques 
to bubble chamber aes Chilton, UK (19 Jan 1981). 

The use of read out for scanning and measuring holo- 
graphic pictures seems to give less problems than the use of optical 
projection as is usual for conventional bubble chamber photos. 
Whereas the measuring of conventional bubble chamber pictures 
seems to give no problems, it is not clear whether scanning by use 
of TV is possible. Therefore scanning pictures from experiment 
NAI6 (taken in LEBC) with TV only was tried using the TV 
system of ERASME, where the CRT system is used as a camera. It 
should be mentioned that this system, being a flying spot device, 
cannot be adapted for holography. 


34558 (RL—81-042, pp 134-139) Brief outline of ‘Oxford 
holography project’. Hand, L. (Oxford Univ. (UK)). May 
1981. NTIS (US Sales Only), PC Al4/MF A0O1 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

The results to date are given of a project to produce a pro- 
totype of a vertically integrated system which is capable of scan- 
ning 100,000 holographically produced pictures in less than one 
year for all interesting events and measuring a small subsample of 
these precisely. 


34559 (RL—81-042, pp 140-150) Design of a bubble 
chamber hologram measuring machine, Walton, L. (Science 
Research Council, Chilton (UK). Rutherford and Appleton 
_ May 1981. NTIS (US Sales Only), PC A1l4/MF 


From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

Modifications to arch optical systems for a Vanguard ma- 
chine at the Rutherford Laboratory are described. System uses TV 
monitors for viewing with a line separation in the order of 10 mi- 
crons. The presentation of the image and the ability to accurately 
resolve the Z dimensions are aims of the modifications. 


34560 (RL—81-042, pp 151-159) Resolution and depth of 
focus in reconstructed holographic images of bubble chamber 
phantoms. Hermanne, A.; Raeymaekers, B. (Vrije Univ., 
Brussels (Belgium)). May 1981. NTIS (US Sales Only), PC 
Al14/MF AOI. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

In a joint study of the laboratory of Applied Physics and the 
Department of Elementary Particles of the Free University of Brus- 
sels (V.U.B.), a basic evaluation of the practical realisation of a ho- 
lographic data acquisition system for bubble chambers is described, 
thereby comparing with and completing analog research work ac- 
complished at CERN - Geneva and at Rutherford Labs. The aim of 
this study is to evaluate on a systematic basis the parameters influ- 
encing the ultimate 3-dimensional resolution in the reconstructed 
image and to propose a simple scanning projection system. 


34561 (RL—81-042, pp 160-171) Scanning-measuring ho- 
lographic projector. Ciapetti, G.; Iori, M.; Laakso, I. (Istituto 
Nazionale di Fisica Nucleare, Rome (Italy)). ‘May 1981. 
NTIS (US Sales Only), PC A14/MF AOl1. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

This group has invested heavily in the past on film handling 
equipment design and construction. These include mangiaspagoes, 
IEP-type machines and PEPR. For the new machinery solutions in- 
corporating existing systems are discussed. Hologram reconstruc- 
tion tests are described. 


34562 (RL—81-042, pp 172-180) Scaling laws for large 
chamber holography. Lecogq, P.; Olivier, P. (European Or; 
nization for Nuclear Research, Geneva (Switzerland)). 
1981. NTIS (US Sales Only), PC Al4/MF AOl. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 
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The results of a test (the BIBC test) are used to derive and 
extrapolate the effect of increasing the size of bubble chambers. 
Imaging with a convergent beam and imaging through an optical 
system are discussed. It is felt that 30 microns is probably the ulti- 
mate limit that could be obtained in a 1 cu.m. chamber. 


34563 (RL—81-042, pp 181-200) Laboratory tests of ho- 
lography for — bubble chambers. Fisher, C.M.; Miranda, 
E.E.; Peterson, V.; Sekulin, R.L. (Science Research Coun- 
cil, Chilton (UK). Rutherford and Appleton Labs.). May 
1981. NTIS (US Sales Only), PC A14, A0l. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

A preliminary report is presented of a series of experiments 
designed to test whether high resolution holographic recording of 
track images in large bubble chambers is feasible. By “large bubble 
chamber” is meant currently existing chambers such as BEBC or 
the Fermilab 15’ Chamber, chambers currently under construction 
such as RCBC (diameter approximately 1 m) or chambers which 
might be specially built for the purpose which will typically have 
dimensions >approximately 1 m. The important characteristic of 
such existing chambers, so far as this study is concerned, is that 
they have retrodirective illumination systems using scotchlight. The 
tests so far have been of two types: 1) Evaluation of holograms 
using scotchlight; 2) Consideration of the use of other possible re- 
trodirective illumination systems. 


34564 (RL—81-042, pp 201-202) Holography with RCBC 
and EHS. Reucroft, S. (European Organization for Nuclear 
Research, Geneva (Switzerland)). y 1981. NTIS (US 
Sales Only), PC Al4/MF AOl1. 


From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 


34565 (RL—81-042, 18 le 203- a Remarks 


concerning 
holography for RCBC. Fisher, C.M.; Miranda, E.E.; Sekulin, 
R.L. (Science Research Council, Chilton (UK). Rutherford 
and Appleton Labs.). May 1981. NTIS (US Sales Only), PC 
A14/MF AOl. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

The conditions of resolution and rate doses under which it 
becomes attractive to consider modifying the RCBC to allow holo- 
graphic pictures to be taken and a design that will match the re- 
quirements are discussed. How the RCBC/EHS system would 
compare for hadron and photon optics with the HOLEBC/EHS 
system is considered. 


34566 oe pp 215-220) Streamer chamber ho- 
lography. Lecog, P. (European Organization for Nuclear 
Research, Geneva (Switzerland)). May 1981. NTIS (US 
Sales Only), PC A14/MF AOl. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

Recent tests at CERN have shown that very good resolution 
(5 to 10 ym) can be obtained in small bubble chambers using holo- 
graphic techniques. Unfortunately, even if advantage is taken of ho- 
lography to put up to a few hundred tracks per expansion, bubble 
chambers remain low sensitivity detectors. Streamer chambers on 
the other hand are well-known to be very high sensitivity detectors 
capable to work at beam intensities as high as 10° particles/sec. 
However, even at high pressure, they suffer from a relatively poor 
resolution (50 to 80 ym at 40 atmospheres), mainly due to the poor 
resolution of the image intensifiers used in conventional imagery. 
As streamers are small plasma droplets, they must be big inhomo- 
geneities in the gas and behave at least as phase objects. If this is 
true it could be possible to detect them by holography. This can 
have an obvious advantage as image intensifiers are not needed any 
more and minimum streamer size is not limited by a minimum quan- 
tity of emitted light, but only by the ability for a hologram to 
detect small changes in refractive index, which is in principle very 
high. 





44 INSTRUMENTATION 
4401 Radiation 


34567 (RL—81-042, pp 221-239) Holography for large 
volume bubble chambers and neutrino physics. Morrison, 
D.R.O. (European Organization for Nuclear Research, 
Geneva (Switzerland)). May 1981. NTIS (US Sales Only), 
PC Al4/MF AOl1. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK Fe Jan 1981). 

In this review, a brief summary of the physics aims is given 
and the technical requirements are derived. The choice of tech- 
nique is discussed. The basic equations of holography are presented 
and the possibilities and problems of using holography in existing 
large bubble chambers such as BEBC or in a new chamber, are dis- 
cussed. Finally, conclusions are listed. 


34568 (RL—81-042, pp 240-253) M.LT. - Tohuku beam 
chamber. Pless, I.A. (Massachusetts Inst. of Tech., 


dump 
Cambridge (USA)). May 1981. NTIS (US Sales Only), PC 
Al14/MF AOl1. 


From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

A holographic bubble chamber is described that will search 
for the tau neutrino. Tests are described that demonstrate that with 
standard lasers photographs of 30 micron diameter bubbles can be 
taken throughout a 36 inches diameter x 33 inches deep chamber. It 
is shown that bubbles of this diameter are sufficient for this experi- 
ment and that a measurement of the impact parameter will yield the 
tau meson lifetime. 


(RL—81-042, pp 254-268) Fermilab Neutrino 
id System (FNHS). Petersen, V.Z. (Hawaii Univ., 
Honolulu (USA)). May 1981. NTIS (US Sales Only), PC 
Al14/MF AO1. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

A proposed design, incorporating holographic photography, 
for the FNHS project is described. Two-beam holography, with re- 
troflective illumination appears to be practical and 60 micron reso- 
lution with reasonable contrast can be achieved. 


34570 (RL—81-042, pp 269-277) Reflection hologram 
techniques for the illumination of large holographic bubble 
chambers. Smith, P.F. (Science Research Council, Chilton 
(UK). Rutherford and Appleton Labs.). May 1981. NTIS 
(US Sales Only), PC A14/MF AOl1. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

The basic requirements for high resolution holography in 
large chambers are examined and it is concluded that there are no 
insuperable problems to the adoption of holographic reflection 
techniques and that these may offer the best prospect for low back- 
ground high resolution holograms. 


34571 (RL—81-042, pp 278-285) Holography as a visual 
medium for the bubble chamber physicist. Phillips, N.J. 
(Loughborough Univ. of Technology (UK)). May 1981. 
NTIS (US Sales Only), PC A14/MF AOI. 

From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

The hologram has become a much vaunted method of three- 
dimensional display with engineering applications and also with a 
purely pictorial role to play. Its limitations are in fact formidable 
but recent progress towards the understanding of fundamentals has 
helped workers to live with some of the difficulties and to under- 
stand how to improve the technology within the limitations. All 
workers need to be aware of certain imaging fundamentals and 
more particularly of the role of development and processing chem- 
istry in relation to existing holographic recording materials. A 
potted view is given of how to do it and what criteria should be 
regarded as important in relation to this particular topic. 


34572 (RL—81-042, pp 286-289) Summary and conclu- 
sions of the conference on holography held on 19-20 January 
1981 at the Rutherford and Appleton Laboratories, Kalmus, 
G. (Science Research Council, Chilton ). Rutherford 


and Appleton Labs.). May 1981. NTIS Sales Only), PC 
Al4/MF A0l. — “a ¥s 
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From Meeting on the application of holographic techniques 
to bubble chamber physics; Chilton, UK (19 Jan 1981). 

Papers presented at the conference and information available 
previously are summarized in the areas of large chamber and small 
chamber holography. 


34573 CRISIS detector: Characteristics and performance. 
Shapiro, A.M.; Alyea, E.D. Jr.; Barreiro, F.; Goloskie, 
D.A.; Kistiakowsky, V.; McManus, J.B.; Stoughton, T.B.; 
Wadsworth, B.F; Wu, Y.; Plano, R.J.; Bugg, W.M.; Kita- 
ay T.; Ludlam, T.; Murphy, O.E.; Steiner, R.V.; Taft, 
.D. (Brown University, Providence, Rhode Island 02912). 
ise. of Scientific Instruments; 53: No. 4, 393-404(Apr 
A drift chamber, which makes possible the identification of 
charged particles in the momentum range 5—100 GeV/c by taking 
192 samples of the ionization which they produce in 1.6 cm of 80% 
argon—20% COs, has been constructed and tested. It is 1x 1x3m 
in the sampling direction and is operated at a pressure slightly 
above atmospheric. It has been found to be very stable in operation 
and to give an average resolution for the average charge distribu- 
tion of 8.13 +- 0.18% (FWHM) in agreement with the predicted 
value of 8.4%. 


34574 Multistage ionization and Cherenkov system. 
Fukada, Y.; Kondo, I.; Hatano, Y. (Tokyo Univ. (Japan)) . 
pp 73 of Conference papers. 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


34575 Farther calculations of atmospheric coefficients for 
underground cosmic ray detectors. Lyons, P.R.A.; Fenton, 
A.G.; Fenton, K.B. (Tasmania Univ., Sandy Bay (Austra- 
lia). Dept. of Physics). pp 300-303 of Conference ers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 4, SH2 Session. Paris, i 
l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Further calculations have been carried out on the total and 
partial atmospheric coefficients observed at Poatina, Tasmania, 357 
hg cm~? below the top of the atmosphere. The total and partial 
barometric pressure coefficients previously obtained are (-0.047+- 
0.002) and (-0.050+-0.003) % mb~' respectively. These figures may 
be compared with the value of -0.007 % mb~', expected from the 
depth- intensity curve for muons. The partial height and tempera- 
ture coefficients also disagree with those expected. The difficulty in 
establishing consistent values for these coefficients is discussed. A 
significant negative correlation is demonstrated between surface 
pressure and upper air temperature. Evidence is presented that 
some of the distortion in the coefficients may be attributed to this 
pressure-temperature link, together with temperature measurement 
errors. A statistical procedure designed to handle these difficulties 
yields partial pressure and temperature coefficients of (-0.025+- 
0.0020) % mb~?! and (0.070+-0.006) % K~*. These values are closer 
to those expected but the remaining discrepancy has still to be ex- 
plained. 


France; Commissariat a 


34576 Underground cosmic ray telescope at Matsushiro. 
Yasue, S.; Mori, S.; Ichinose, M. (Shinshu Univ., Matsu- 
moto, Nagano (Japan)). pp 304-307 of Conference papers. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 4, SH2 Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A new multi-directional underground meson telescope has 
been installed and in. operation at a vertical depth of about 220 
mwe at Matsushiro since Aug. 1980. The telescope consists of 23 
plastic scintillation counters arranged in two layers. Each counter is 
1mxim in area and has two photomultipliers to obtain a sufficient 
S/N ratio and high detection efficiency. The cosmic ray intensities 
for 12 directional components are recorded, and the counting rate 
for the vertical component is about 2.1x10*/hr. 
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34577 Temperature effect: correction coefficients for 
meson telescopes at Utrecht; cut-off rigidity 2.7 GV. Huijs- 
mans, D.P. (Amsterdam Univ. (Netherlands)). pp 312-315 ‘of 
Conference papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 4, SH2 Session. Paris, France; 
Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Meson intensities and radio-sonde measurements (1969-1974) 
have been used to determine correction coefficients for variations in 
layer thickness profiles up to 50 mb, CH(mb). More reliable esti- 
mates for CH(mb) have been obtained by eliminating the influence 
of crosscorrelations within the profiles and between airpressure and 
profile measurements. The corresponding set correction coefficients 
for temperature variations, CT(mb), is given as well. After correc- 
tion for atmospheric variations an average year of monthly intensi- 
ties shows a semi-annual modulation. The modulation results from 
gradients perpendicular to the plane of the neutral sheet, 7 1/4° in- 
clined to the ecliptic. 


34578 Barometer correction for Dallas neutron monitor. 
Ahluwalia, H.S. (New Mexico Univ., Albuquerque (USA)). 
pp 320 of Conference papers. 17. International cosmic ray 
conference, Paris 13-25 July 1981. Vol. 4, SH2 Session. 
Paris, France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


34579 Energy sensitivity of supermonitors to the multiple 
neutrons and the coupling functions. Dorman, L.I.; Yanke, 
V.G. (IZMIRAN, Troitsk, Moscow Region (USSR)); Kor- 
otkov, V.K. (SVKNII, Magadan (USSR)). pp 330-333 of 
Conference papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 4, SH2 Session. Paris, France; 
Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The sensitivity functions for neutrons of various multiplic- 
ities are determined. Comparisons of calculated data with experi- 
mental results for observations at two levels are given and the cou- 
pling functions are presented. 


34580 Lithium-6 foil neutron detector. Young, C.A. US 
Patent Application 203,006. 3 Nov 1980. 18p. 

A neutron detection apparatus is provided which includes a 
selected number of flat surfaces of lithium-6 foil, and which further 
includes a gas mixture in contact with each of the flat surfaces for 
selectively reacting to charged particles emitted by or radiated 
from the lithium foil. A container is provided to seal the lithium 
foil and the gas mixture in a volume from which water vapor and 
atmospheric gases are excluded, the container having one or more 
walls which are transmissive to neutrons. Monitoring equipment in 
contact with the gas mixture detects reactions taking place in the 
gas mixture, and, in response to such reactions, provides notice of 
the flux of neutrons passing through the volume of the detector. 


34581 (PB—82-123308) Monte Carlo calculation of sensi- 
tivity coefficients. Matthes, W. (Commission of the Europe- 
an Communities, Luxembourg). [nd]. 26p. NTIS PC E03/ 
MF E03. 

Cross section fitting is one way to try to reduce the discrep- 
ancies between measured and calculated count-rates in benchmark 
experiments. The fitting procedure itself is a straightforward appli- 
cation of the ‘Least-Square Method’. This method, however, needs 
for an actual calculation the knowledge of sensitivity coefficients 
for count-rates measured with (almost) point-detectors in complicat- 
ed geometrical configurations. As standard (S sub N)-methods are 
not able to deal with complex geometries, a Monte Carlo estimation 
of sensitivities should be developed. In this paper, it is shown how 
a complete sensitivity matrix can be estimated with the Monte 
Carlo method playing a normal game in the unperturbed system. 


34582 (IKF—39, pp 76-77) Spatial resolution of a neu- 
tron image intensifier determined by Fourier analysis of the 
image function. Sommer, R.; Jex, H.; Mueliner, M. [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. 
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In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


34583 (IKF—39, pp 78) Neutron image intensifier for 
non-destructive materials testing. Muellner, M.; Sommer, R.; 
= el [nd]. (in German). NTIS (US Sales Only), PC A08/ 


In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
ics. 


34584 (IKF—39, pp 81-82) Solid particle track detectors 
and their applications. Ms og T.; Andres, H.; Hinke, H. 
Ind}. (In German). NTIS (U 


Sales Only), PC A08/MF 


In Annual report 1979. Chapter 1. Solid-state particle track 
detectors and their use. 


34585 (IKF—39, pp 102-106) Optimization of the GSI 
peony | time-of-flight spectrometer. Arlt, U.; Bass, R.; Hart- 
mann, V.; Noll, H.; Odenweller, T.; Renfordt, R,; Sa tta, 
yr {nd (In German). NTIS (US Sales Only), PC "A0 /MF 


In Annual report 1979. Chapter 1. Instrumental development 
and data processing. 


34586 (IKF—39, pp 107-108) Development and perform- 
ance testing of a time-of-flight telescope. Reh, E.; Bethge, K.; 
Tietsch, a ond. (In German). NTIS (US Sales Only), PC 
AO 8/MF 

In coon report 1979. Chapter 1. Instrumental development 
and data processing. 


34587 (IKF—39, pp 109-111) Determination of the abso- 
lute neutron efficiency of NE 213 detectors. Dittmar, H.; 
Merten, R.; Mueller, W.; Piroth, J.; Arlt, U.; Bass, R.; 
Kreyling, G.; Stelzer, K. [nd]. (In German). NTIS (Us 
Sales Only), PC A08/MF AOI. 

“In Annual report 1979. Chapter 1. Instrumental development 
and data processing. 


34588 (IKF—39, pp 111-114) EPOS - a versatile sole- 
noid for positron spectroscopy in heavy ion reactions. Ba- 
landa, A. (Uniwersytet Jagiellonski, Krakow (Poland)); 
Greenberg, J.S. (Yale Univ., New Haven, CT (USA)); Ito, 
S.; Matsuki, S. (Kyoto Univ. (Japan)); Bethge, K.; a ey 
A.; Schule, R. [nd]. (in German). NTIS (US Sales ), 
PC A08/MF AOI. 

In Annual report 1979. Chapter 1. Instrumental development 
and data processing. 


34589 (IKF—39, pp 115-119) Calculation of electron tra- 
jectories in a solenoidal magnetic field. Balanda, A. (Uniwer- 
sytet Jagiellonski, Krakow (Poland)); Bokemeyer, H.; 
Folger, H.; Grein, H. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)); Greenberg, S. 
(Yale Univ., New Haven, CT (USA)); Ito, S.; Matsuki, S. 
(Kyoto Univ. (Japan)); Bethge, K.; Gruppe, A.; Schule, R. 
[nd]. (In German). NTIS (US Sales Only), PC A08/MF 
AOl. 


In Annnual report 1979. Chapter 1. Instrumental develop- 
ment and data processing. 


34590 (IKF—39, pp 119-121) Four detector NaJ-Comp- 
ton polarimeter for gamma radiation. El-Sheikh, A. (Cairo 
Univ., El Mansura (Egypt)); Weber, T.; Bass, R.; Weniger, 
Q: [nd (In German). NTIS (US Sales Only), PC A08/MF 


In Annual report 1979. Chapter 1. Instrumental development 
and data processing. 
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4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 34474, 34620 


34591 (AD-A—100640/2) Automated testing of micro- 
r characteristics in radiation environments. Final 


processo! 
technical report, 30 May 1978-30 June 1980, Milder, F.L. 
Corp. Be Bedford, MA (USA). Apr 1981. 49p. NTIS, 


(Spire 
A03 

esl = tasks performed in compliance with contract re- 
quirements. In particular: initial results for automated test proce- 
dure for RCA CDP 1802 microprocessor; interfacing magnetic 
bubble memory to microcomputer and generating memory exercise 
procedures for radiation effects testing; setting up and testing basic 
elements of a centralized microprocessor automated testing facility; 
design and fabrication of portable, pulsed-exposure test system; ad- 
aptation of portable system to TMS 9900; software development for 
running test system with TMS 9900. 


34592 (AD-A—106068/0) Analytical investigation of neu- 
tron hardening of integrated injection logic. Final report 28 
Jan-11 Jul 80, Pease, R.L. (Mission Research Corp., Albu- 
querque, NM (USA)). 11 Jul 1980. 36p. NTIS, PC A03/MF 
AOl. 


An analytical technique is presented for investigating the 
neutron induced degradation of integrated injection logic (12L) in- 
verter cells as a function of basic processing variables. The tech- 
nique combines a one-dimensional semiconductor device code, the 
PN code, with the circuit analysis code SPICE. Predictions of neu- 
tron induced degradation as a function of npn transistor base 
doping, epitaxial thickness and resistivity and pnp transistor base 
width are presented for a second generation I2L technology. A 
comparison of predicted response to experimental data is given for 
inverter cells fabricated with different npn base doping and epitax- 
ial thickness. 
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REFER ALSO TO CITATION(S) 32943, 32951, 32953, 32954, 32960, 32961, 
32962, 32975, 33066, 33223, 33224, 33225, 33226, 33227, 33237, 33238, 33240, 
33241, 33299, 33597, 33750, 33762, 34020, 34022, 34051, 34773, 34849, 35015 


34593 (ANL—81-62, pp 486-504) Effects of temperature 
transients on volumetric gas flow measuring system. Siegel, 
J.M. (BDM Corp., Golden, CO). Jan 1982. NTIS, PC A99/ 
MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

The accuracy of a volumetric gas flow measuring system 
can be reduced by temperature transients occurring during the mea- 
surement process. Since such systems are often used as a primary 
standard, it is important to be able to account for these effects. 
Phenomonologically, system gas temperature will be influenced by 
two effects. The first is the heat transfer caused by the communica- 
tion of the system gas with the containment vessel; the second is 
the temperature change due to the adiabatic processes associated 
with pressure changes in the system. The basic principles of oper- 
ation of the volumetric gas flow measuring system are reviewed. 
An analytic method of developing first order temperature correc- 
tions is presented. Application to the response of the gas flow meas- 
uring system is presented. Temperature changes due to adiabatic 
processes are analyzed and their effect on the flow measuring 
system is evaluated. Fast and slow leakage criteria for heated ves- 
sels are developed. Two other approaches to temperature correc- 
tions are discussed. The first involves the use of a computer simula- 
tion of the contributing processes to numerically determine the tem- 
perature profile and response. The second approach would entail 
the use of sufficient instrumentation to accurately map the tempera- 
ture profile and response time of the system. Equations are devel- 
oped to input the above results with the measuring system's oper- 
ational analysis to produce flow corrections. The advantages and 
disadvantages of these other approaches are discussed. 
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94504 (BDX—613-2750) Electrical 

ates ee eT M.B.; Gerhardt, B.L. (Bendix 
City, MO USA). Jan 1982. Contract AC04- 

raDboost3. 1 , 17p. NTIS, PC A02/MF A0O1. Order Number 


Electrical properties of flexible detonator cables were evalu- 
ated. Tests were conducted to measure leakage current between 
conductors, high potential voltage for failure between conductors, 
surge cycles required for failure, and effects of lamination 
on high voltage performance. The tests confirmed the 10 kV, 2 pA 
electrical criteria for inspection. Optimum lamination pressure was 
4.14 MPa. Repeated testing did not appreciably degrade the dielec- 


34595 (INIS-mf—6851, pp v) Thermal-infrared detection. 
Hadjar, N. (Lembaga Penerbangan dan Antariksa Nasional, 
Jakarta (Indonesia). Proyek Teledeteksi Sumber Alam). 
1980. (In Indonesian). Dep. NTIS (US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

There are many things to be considered in remote sensing 
technique such as; the electromagnetic emission characteristic of 
objects, the transmission behaviour of atmosphere, and the sensitiv- 
ity of sensors. Physics plays the very important role on the basic 
considerations of remote-sensing. The applications of physics laws 
for detecting electromagnetic emission within the thermal-infrared 
region are presented. 


34596 (RNC/NS/TM—270) Research report 1980, 
oyal Naval Coll., Greenwich (UK)). Jan 1981. 20p. NTIS 
S Sales Only), PC A02/MF AOl. Order Number 
DE81700910. 

This research report for 1980 of the Department of Nuclear 
Science and Technology of the Royal Naval College, Greenwich 
contains sections covering work on nuclear marine technology, 
space-borne instrumentation and computing. Conferences and semi- 
nars held and also attended by members of staff are given. Publica- 
tions are listed. 


34597 (SAND--81-1908C) Electronic properties of ZnO 
varistors: a new model. Pike, G.E. (Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 18p. (CONF-811178—1). NTIS, PC A02/MF 
A01. Order Number DE82005799. 

From Symposium on grain boundaries in semiconductors; 
Boston, MA, USA (15 Nov 1981). 

Much of the research on ZnO varistors has concentrated on 
the explanation of their dc current-voltage characteristics. Howev- 
er, varistors also have unusual ac properties which can be techno- 
logically important, and must be described by any comprehensive 
model. In an ideal varistor with identical grain boundaries through- 
out, there should be no dispersive capacitance at zero bias. In real 
varistors this capacitance varies considerably with frequency. This 
dispersion has two causes, charge trapping in the depletion regions 
and differing grain boundary barriers. Calculations for each process 
are given. As the voltage across the varistor is increased, the low 
frequency capacitance is observed to increase well below the break- 
down voltage. At even higher voltages the capacitance turns over 
and becomes negative. All of these effects can be described with a 
double depletion layer/thermionic emission model. 


34598 (UCRL—86651) Image converter camera system 
features and application to E.B.W. Steinmetz, L.L.; Mikkel- 
son, K.A.; Ra rt, W.R. (Lawrence Livermore ’ National 
Lab., CA (USA ae Dec 1981. Contract W-7405-ENG-48. 
11p. (CONS 811176—1). NTIS, PC A02/MF AOl1. Order 
Number DE82007575. 

From 6. annual firing systems conference; Los Alamos, NM, 
USA (17 Nov 1981). 

A large format, multiframe gated image converter camera 
system has been developed to obtain stop action film records of 
high velocity objects. As originally conceived, the camera system 
would be used with a multipulse laser illumination system. Howev- 
er, self-luminous events such as exploding bridge wires can be suc- 
cessfully recorded with the camera system. 
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34599 (UCRL—86681) Stress chemiluminescence: predic- 
tive applications to polymer failure. Richardson, J.H.; 
Monaco, S.B.; Breshears, J.D.; Johnson, D.C.; Lanning, 
S.M.; Mor an, RJ. (Lawrence Livermore National Lab., 
CA "(USA ). Oct 1981. Contract W-7405-ENG-48. 8p. 
(CONF-820304—8). NTIS, PC A02/MF AOl. Order 
Number DE82003319. 

From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

A computer-controlled stress chemiluminescence instrument 
has been designed and assembled. A LSI-11 microprocessor is used 
to ramp the stepping motor which applies the stress to the polymer 
sample. The computer also acquires data from the load cell and the 
photon counter, and outputs the essential data to either a printer or 
floppy disk for storage and subsequent manipulation. The stress 
chemiluminescence technique has been previously reported by 
Levy and Fanter: the significant result of this work is the correla- 
tion of an enhanced chemiluminescence signal in a low stress envi- 
ronment with the subsequent premature mechanical failure of the 
polymer sample. Currently only epoxy and nylon samples have 
been examined; not all epoxy polymers appear to have this correla- 
tion between mechanical failure and stress chemiluminescence 
signal (of course, previous work by Levy and Fanter indicated that 
not all polymers exhibit a correlation between stress and chemilu- 
minescence). The technique will be extended to fibers, composites, 
and polymers subjected to accelerated aging. 


34600 (SAND—82-6003) USSR certificate of authorship 
No. 755,772. A method of preparing an electrically conductive 
oa Rogozin, V.D.; Trudov, A.F.; Lebedev, V.V.; 
(oeay A.V. (Sandia National Labs., Albuquerque, NM 
(USA)). 22 Dec 1981. Contract AC04-76DP00789. Transla- 
tion of USSR certificate of authorship No. 755,772. 6p. 
NTIS, PC A02/MF A0O1. Order Number DE82005870. 

A method is described for preparing an electrically conduct- 
ing composition for the purpose of metallizing unfired piezoceramic 
material, including the preparation of a paste based on silver, char- 
acterized by the fact that in order to prevent the burning-out of the 
silver in the firing of the piezoceramic articles and to produce high- 
grade multilayer piezoceramic articles, 50 to 80% by weight of the 
paste is mixed with 20 to 50% by weight of the piezoceramic 
powder, the mixture is heated to 900 to 910°C, the resulting cake 
[sinter] is ground, and 10 to 30% by weight of it is mixed with 70 
to 90% by weight of silver powder. 


34601 Real-time measurement of particles in air by 
direct-inlet surface-ionization mass spectrometry. Stoffels, 
J.J.; Lagergren, C.R. (Battelle Pacific Northwest Labs., 


Richland, WA (USA)). International Journal of Mass Spec- 
trometry and Ion Physics; 40: No. 3, 243-254(Nov 1981). 

Basic investigations have been made of the use of surface- 
ionization mass spectrometry to analyze directly particles in air. 
The investigations have focused on the analysis of individual parti- 
cles, with the objective of measuring, in real time, the size distribu- 
tions of homogeneous particulate materials in air. The materials 
used in the investigations include cesium, nitrate, uranyl nitrate and 
uranium dioxide. The decay times of the ion signals as a function of 
filament temperature are reported for all three materials. The rela- 
tive ion yield of cesium nitrate as a function of filament tempera- 
ture is reported. Measurements of the integrated ion yield from in- 
dividual monodisperse particles of cesium nitrate are also reported. 
These measurements show that information on particle size can be 
derived from the ion signals. The integrated ion yield from cesium 
nitrate particles impinging on on a rhenium filament at 970°C was 
found to be proportional to the square of the particle diameter, 
rather than to the cube. Bouncing of partilces on impact with the 
ionizing filament, resulting in a drastic loss of measurement sensitiv- 
ity, has been observed. The occurrence of bounce varies with parti- 
cle material and size. The use of an oven ionizer to overcome the 
problem of particle bounce has been demonstrated. 


Direct-inlet mass spectrometer for real-time analy- 
sis sis of airborne particles. Stoffels, J.J. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). International Journal of 
Mass Spectrometry and Ion Physics; 40: No. 2, 217-222(Oct 
1981). 
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A surface-ionization mass spectrometer has been developed 
for real-time analysis of particles in air. The spectrometer is 
equipped with an efficient inlet for transmitting airborne particles 
directly to the ionizing filament in the ion source, a dispersive mass 
analyzer for simultaneous measurement of multiple ion beams, and 
an ion detecting and measuring system which can integrate ion 
bursts from individual particles over a three decade size range. The 
desk-sized instrument requires only electrical power for operation 
and can be transported to different locations. 


34603 Direct inlet for surface-ionization mass spectrom- 
etry of airborne particles. Stoffels, J.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). International Jour- 
nal of Mass Spectrometry and Ion Physics; 40: No. 2, 223- 
234(Oct 1981). 

An inlet has been developed for admitting airbonre particles 
directly into a surface ionization mass spectrometer. The inlet con- 
sists of a capillary nozzle through which ambient air is drawn, gen- 
erating a beam of the entrained particles; a skimmer which diverts 
most of the air expanding into a vacuum while simultaneously 
transmitting the particle beam; and a collimator through which the 
particle beam also passes and be which another stage of differential 
pumping is obtained. The particles impinge upon a hot rhenium fila- 
ment where the constituent materials are ionized by surface ioniza- 
tion. The air sampling capacity of the inlet is 0.5 1 min=*. Particle 
transmission efficiency varies with size and exceeds 50% for cesium 
nitrate particles 1.6 4m in diameter. The inlet has been incorporat- 
ed into a mass spectrometer for continuous, real-time analysis of 
airborne particles. 


34604 Bioluminescence monitor and method for enzymat- 
ic determinations. Bostick, W.D.; Denton, M.S.; Dinsmore, 
S.R. (to Dept. of Energy). US Patent Application 258,350. 
28 Apr 1981. 19p. Contract W-7405-ENG-26. 

An on-line, nonreferenced apparatus for measuring the con- 
centration of a biomarker species in authentic biological samples in 
solution comprises conduit means for conducting said sample solu- 
tion from a source of said solution, stream diversion means disposed 
within the conduit for diverting a predetermined amount of said 
sample for analysis, means for introducing and independently regu- 
lating the flow of one or more reactants disposed in fluid communi- 
cation with said diverted stream, incubating means within the di- 
verted stream for reacting said reactants and biomarkers to produce 
a bioluminescence emission, and means disposed within the diverted 
stream for monitoring said emission intensity which is correlatable 
to said biomarker concentration. 


34605 (IKF—39, pp 79-80) On-line processing of the 
neutron image intensifier data. Sommer, R.; Staudte, R.; 
Koehler, E.; Rueschmann, R. [nd]. (In German). NTIS (US 
Sales Only), PC A08/MF AO1. 

In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
Ics. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 34340, 34343 
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34606 (MHSMP—82-01) Initiation of PBX 9404, Pento- 
lite, and TNT spheres. West, G.T. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Jan 1982. Contract 
AC04-76DP00487. 16p. NTIS, PC A02/MF AOl. Order 
Number DE82010383. 

Optimum detonator offsets that will provide near simulta- 
neous output at spherical surfaces were determined for PBX 9404, 
50/50 Pentolite and TNT initiated by the RP-2 Detonator. 
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34607 (UCRL—85798) Accuracy of reaction rates in- 
ferred from Lagrange analysis and in-situ gauge meas- 
urements. Vantine, H.C.; Rainsberger, R.B.; Curtis, W.D.; 
Lee, R.S.; Cowperthwaite, M.; Rosenberg, 3.T. (Lawrence 
Livermore National Lab., CA (USA); Kansas State Univ., 
Manhattan (USA); SRI International, Menlo Park, CA 
— 1981. Contract W-7405-ENG-48. 12p. (CONF- 

810602—35). NTIS, PC A02/MF AOl. Order Number 
DE82005834. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

We formulate a reactive-flow-Lagrange-analysis (RFLA) 
technique for analyzing data from embedded velocity and stress 
gauges. We test the reliability of the RLFA by analyzing records 
obtained from a similarity solution to the 1-D hydrodynamic equa- 
tions. We discuss the accuracy of the RFLA using perfect gauge 
records and its sensitivity to gauge placement and to errors in the 
gauge records. 


34608 (UCRL—85825) Electromagnetic velocity gauge: 
use of multiple gauges, time response, and flow perturbations. 
Erickson, L.M.; Johnson, C.B.; Parker, N.L.; Vantine, H.C.; 
Weingart, R.C.; Lee, R.S. (Lawrence Livermore National 
Lab., CA (USA); Kansas State Univ., Manhattan (USA)). 8 
Apr 1981. Contract W-7405-ENG-48. 10p. (CONF- 
810602—33). NTIS, PC A02/MF A0Ol. Order Number 
DE82005702. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

We have developed an in-situ electromagnetic velocity 
(EMV) gauge system for use in multiple-gauge studies of initiating 
and detonating explosives. We have also investigated the risetime of 
the gauge and the manner in which it perturbs a reactive flow. We 
report on the special precautions that are necessary in multiple 
gauge experiments to reduce lead spreading, simplify target fabrica- 
tion problems and minimize cross talk through the conducting ex- 
plosive. Agreement between measured stress records and calcula- 
tions from multiple velocity gauge data give us confidence that our 
velocity gauges are recording properly. We have used laser veloc- 
ity interferometry to measure the gauge risetime in polymethyl 
methacrylate (PMMA). To resolve the difference in the two meth- 
ods, we have examined hydrodynamic and material rate effects. In 
addition, we considered the effects of shock tilt, electronic response 
and magntic diffusion on the gauge’s response time. 


34609 (UCRL—86639) Computer-based test system for 
the Tactical Airfield Attack Munition (TAAM) safing, 
— and fuzing system. Warhus, J.; Castleton, R.; Lan- 
ning, S. (Lawrence Livermore National Lab., CA (USA)). 


Dec 1981. Contract W-7405-ENG-48. 31p. (CONF- 
811176—2). NTIS, PC A02/MF AOl. Order Number 
DE82010256. 

From 6. annual firing systems conference; Los Alamos, NM, 
USA (17 Nov 1981). 

Testing and quality assurance of large numbers of firing sys- 
tems are an essential part of the development of the Tactical Air- 
field Attack Munition (TAAM). A computerized test and data ac- 
quisition system has been developed to make the testing and quality 
assurance workload manageable. The system hardware utilizes an 
LSI-11/23 computer, a Tektronix 7612 transient digitizer, and var- 
ious other programmable instruments and power supplies. The 
system is capable of measuring and analyzing mechanical shock and 
fireset transient waveforms, automating testing sequences, and 
making records and comparisons of the test results. The system ar- 


chitecture is flexible for general purpose firing system development 
work. 
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34610 (AD-A—098243/9) Neutron and gamma radiation 
measurements and calculations up to 1.1 kilometers from a 
fission source. Research report Aug-Dec 80. Kazi, A.H.; 
Heimbach, C.R.; Harrison, R.C. (Army Materiel Testing 
Directorate, Aberdeen Proving Ground, MD (USA)). 26 
Jan 1981. 38p. NTIS, PC A03/MF AO1. 

The primary objective of this study was to attempt to verify 
by experimental data whether state-of-the-art radiation transport 
codes and models, such as DOT III used by Oak Ridge National 
Laboratory (ORNL) and the Defence Research Establishment 
Ottawa (DREO) are suitable for predicting radioactive dose and 
spectra versus distance for fission nuclear weapons. To accomplish 
this, neutron and gamma spectra, tissue kerma, and dose were meas- 
ured and calculated at ranges of 100 to 1100 meters from the Army 
Pulse Radiation Division’s (APRD) reactor at Aberdeen Proving 
Ground, Maryland. This fast, unshielded reactor simulates a tactical 
nuclear burst, and was operated outdoors at 14 meters above 
ground. It was found that APRD measurements were quite close to 
those predicted by calculations for total (gamma plus neutrons) 
kerma. In terms of fluence and spectra, however, there were signifi- 
cant differences between calculations and measurements. This effort 
was accomplished in collaboration with scientists from the DREO, 
Canada. Agreement between the US and Canadian measurements 
was excellent. APRD uses primarily integral radiation detectors 
such as ion chambers while DREO used differential spectrometers. 
These techniques and the calibrations involved are quite different. 
Agreement in the results is therefore noteworthy. The present data 
are also compared to earlier measurements made to a range of 300 
meters by scientists from the Wehrwissenschaftliche Dienststelle, 
Munster, Germany. Agreement with these data is also very good. 


34611 (AD-A—100637/8) RADHOT: a radiation hydro- 
dynamics code for weapon effects calculation. Master's thesis. 
Wade, D.P. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA). School of Engineering). Mar 1981. 105p. 
NTIS, PC A06/MF AO1. 

RADHOT is a one - dimensional Lagrangian radiation-hy- 
drodynamics computer code developed from a scheme described by 
John Zinn of LASL. The transport scheme described by John Zinn 
and Incorporated into RADHOT requires just two passes thru the 
mesh to determine fluxes and energy deposition rates. The scheme 
assumes local thermodynamic equilibrium for each cell, and also as- 
sumes that the thermal radiation flux contribution in a given direc- 
tion at any point has one of two values depending upon whether a 
ray in that direction intersects the source region. The RADHOT 
code currently suffers from a lack of valid opacity data. The code 
as currently written is extremely slow and expensive to run. A 
user’s guide and a listing the code are provided as a starting point 
for future work. 


34612 (AD-A—100638/6) The application of finite ele- 
ments and space-angle synthesis to the anisotropic steady 
state Boltzmann (transport) equation. Master's thesis. Wills, 
E.E. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Mar 1981. 174p. NTIS, PC 
A08/MF AO1. 

A finite element space-angle synthesis (FESAS) solution of 
the steady state anisotropic Boltzmann equation in a two-dimension- 
al cylindrical geometry was developed. Starting from a variational 
principle the Bubnov-Galerkin solution method was applied to the 
second order even parity form of the Boltzmann equation. A trial 
function flux expansion in bicubic splines and spherical (surface) 
harmonics was used. A first scatter (collision) source and an expon- 
entially varying atmosphere were also incorporated. FESAS was 
developed as an alternate solution approach and an improvement in 
comparison to the methods of Monte Carlo and discrete ordinates. 
FESAS does not have the inherent characteristics which have pro- 
duced the ray effect problem in discrete ordinates; also, FESAS 
may result in lower computational costs. The second order even 
parity form of the Boltzmann equation was derived and shown to 
be symmetric, positive definite and self-adjoint. The equivalence of 
a variational minimization principle and the Bubnov-Galerkin 
method of weighted residuals was established. The FESAS system 
of equations was expanded and a numerical computer solution ap- 
proach was implemented. 





4209 / ERA VOL. 7, NO. 13 


34613 (AD-A—100698/0) Stress wave interactions with 
tunnels buried in well-characterized jointed media. Final 
report, 4 May 1977-1 June 1980. Rosenblatt, M.; bem ore 
a A. (California Research and Technology, Inc., Wi id 
SA)). 1 Jun 1980. 64p. NTIS, PC A 04/MF A0l. 

art the DIABLO HAWK underground nuclear test, several 
small-scale tunnels were constructed in jointed rock simulant mate- 
rial and stress loaded to approximately 0.8 kbar = 11.6 ksi. These 
tunnel response tests represented an opportunity to evaluate wheth- 
er successful pre-shot predictions of tunnel closure and block 
motion could be made for tunnels buried in a well-characterized 
jointed media. In this report, numerical simulation predictions using 
computer code techniques which explicitly treat the idealized joints 
are described and compared to data from the recovered experimen- 
tal model. The tunnel closure predictions and the predicted loca- 
tions of block motion are in reasonable agreement with some ex- 
perimental data. Other aspects of the study included: development 
and application of an analytical technique for predicting joint acti- 
vation conditions (i.e., block motions) for specified joint orienta- 
tions and locations near the tunnel surface, calculations and com- 
parisons of tunnel response to dynamic and quasi-static stress loads, 
and investigation of the effects of joint friction on tunnel damage. 


pone (AD-A—100760/8) A multiburst fallout model for 
perational type studies. Master's thesis. Crandley, J.F. Jr. 
(Air. Force a of Tech., Wright-Patterson AFB, OH 
SA). rae of Engineering). ar 1981. 86p. NTIS, PC 
A05/MF 
A bic is developed for calculating fallout deposition 
down-wind from a massive nuclear attack on a small target area 
over a short time span. This is accomplished using existing smear 
codes and replacing their existing horizontal activity distribution 
with an approximating function. This function is the difference be- 
tween two cumulative normal functions which are shown to result 
from superposition of individual bursts. A comparison is made be- 
tween the contours predicted by this new code and contours pre- 
dicted by the old, time-consuming, iterative procedures. The new 
code has been employed in several different scenarios involving the 
proposed MX field to determine the resulting dose contours from a 
massive attack against that field. 


34615 (AD-A—100804/4) X-ray fluence and transmission 
and prompt radiation fluence or dose. Master's thesis. Jones, 
D.E. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
pe gre eo of Engineering). Mar 1981. 85p. NTIS, PC 

vies aol is to validate and evaluate a Horizons Technol- 
ogy Inc. (HTI) TI-59 program written to calculate the free field x- 
ray fluence from a nuclear burst. In addition to this validation of an 
existing program, programs were written to compute mass integral 
and prompt radiation effects. X-ray transmission is calculated using 
a build-up factor method and is compared to results from the HTI 
program. Results are compared for black-body temperatures of 0.1, 
1.0, and 10.0 keV and mass integrals from 0.000001 to 10.0gm/ 
sq.cm. The results compare well with a'‘maximum error of approxi- 
mately 21%. HTI's program has a minor problem as the transmis- 
sion factor approaches zero so a TI-59 program is provided for use 
in that regime. A quick FORTRAN program is provided to calcu- 
late the fluence reaching a receiver. TI-59 and FORTRAN pro- 
grams are given to calculate the mass penetrated and prompt radi- 
ation fluence or dose. 


34616 (AD-A—100884/6) Characterization of Starfish 
striations from analysis of photographic records. Final report, 
1 May 1978-31 May 1979. Dudziak, W.F.; Lad, P.V. (Infor- 
mation Science, Inc., Santa Barbara, CA (USA)). 30 Jun 
1979. 102p. NTIS, PC A06/MF AO1. 

The report summarizes the results of an extensive analysis in 
the frequency domain of photographic records that recorded, over 
Canton Island, the late time striations which resulted from the 
STARFISH nuclear detonation. The basis of this analysis are the 
frequency domain power spectral densities (PSDs) which were de- 
termined from relative optical radiances at various altitudes as a 
function of time. The analysis indicates how well the time/altitude 
variance of the power spectra can be represented by a simple ana- 
lytic expression: (1) a log-log linear (power law) fit; (2) an exponen- 
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tial fit in the frequency domain. It has been found that both of the 
single simplified expressions underestimate the power at low fre- 
quencies. However, for a single simple expression, the log-log linear 
fit is a better representation of the data at very low frequencies. 
The report also synthesizes a value for the total number of stri- 
ations, a radius probability distribution and the spatial area/volume 
contained within the striations from the exponential fit; (in this syn- 
thesis, the striations are assumed to have Gaussian electron density 
profiles). On this basis, a volume emission from the striated region 
is determined from which an estimate can be made on the on-axis 
striation electron density. 


34617 (AD-A—101073/5) Shot HOOD: a test of the 
PLUMBBOB series, 5 Sar 4 1957. Final report. Maag, C.; 
Wilkinson, M.; Strie; Collins, B. (JRB Associates, 
Inc., McLean, VA COSA” 27 Feb 1981. 112p. NTIS, PC 
A06/MF A0l. 

This report describes the activities of DoD personnel, both 
military and civilian, in Shot HOOD, the 6th nuclear test in the 
PLUMBBOB atmospheric weapons testing series. The test was 
conducted on 5 July 1957 and involved participants from Exercise 
Desert Rock VII and VIII, AFSWP, AFSWC, and AEC test 
groups. This volume also describes the radiological safety criteria 
and procedures in effect at Shot HOOD. 


34618 (AD-A—101091/7) Nuclear blast program for 
mini-calculators. Engineering report. Patrick, R.P. (Strategic 
Air Command, Offutt AFB, NE (USA). Aircraft Engineer- 
ing Div.). 9 Mar 1981. 16p. NTIS (US Sales Only). 

A program has been written for the HP-97 (HP-67) mini- 
computer to solve the blast wave from a nuclear detonation. The 
program first determines standard-altitude parameters for the alti- 
tude of interest. Using these parameters as input, the program then 
calculates pressures, temperatures, densities, velocities, and Mach 
Numbers in front and behind the shock. Three subroutines allows 
the user to input (for any altitude < or = 82,000 ft) a specific 
overpressure across the shock, a specific gust velocity behind the 
blast wave, or a specific dynamic pressure behind the blast wave. 
Corresponding parameters for each input are calculated. 


34619 (AD-A—101123/8) Time domain waveform inver- 
sion of short-period p-waves for nuclear explosion source time 
functions. Technical report. Ruff, L.J. (Sierra Geophysics, 
Inc., — CA (USA)). 9 Jan 1981. 43p. NTIS, PC A03/ 
MF AOI. 

This research investigates the estimation of the source time 
parameters of underground nuclear explosions from the waveforms 
of short-period teleseismic P-waves. In the simplest consideration, 
and when the source yield is unconstrained, there are only three 
source parameters, two that describe the source time function and 
one for the delay time of the (p)P phase. There are, of course, indi- 
cations that the (p)P arrival may not have the same amplitude or 
shape as the direct P arrival, presumably due to anelastic or nonlin- 
ear effects between the shot point and the surface. Thus, we will 
also consider the effect on the waveforms of a decreased (p)P am- 
plitude. Another parameter which has a significant influence upon 
the observed waveforms is t (t = travel time/Q(av). Accordingly, 
the variations in the source parameter estimates due to a varying t 
will also be addressed. 


34620 (AD-A—101144/4) The finite element method ap- 
plied to the System-Generated Electromagnetic Pulse bound- 
ary layer. Doctoral thesis. Gaudet, J.A. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). School of Engi- 
neering). Feb 1981. 147p. NTIS, PC A07/MF AO1. 

The Finite Element Method was used to solve the nonlinear 
electron plasma equations for the System-Generated Electromag- 
netic Pulse boundary layer in one spatial dimension. These equa- 
tions were solved in distance-velocity phase space using a rectangu- 
lar finite element mesh. Linear approximations were used for both 
the trial and weight functions for each element. The advection 
terms in the Vlasov plasma equation were treated with the Heinrich 
upwinding technique. The time integration was performed using an 
explicit two-step Lax-Wendroff procedure. The system of algebraic 
equations were solved with a fully-packed Gauss-Seidel iteration 
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scheme. A value of 2/3 for the upwinding parameter was found to 
provide the best compromise between dispersion of the pulse, and 
computer storage requirements. The savings in computer memory 
results in increased execution speed for the algorithm. Also, it is 
shown that the numerical scheme does not permit spurious pulse re- 
flections from the edges of the mesh. Results for several test cases 
are presented. Comparisons are given which show favorable agree- 
ment for the finite element technique with other solution relation- 
ships. 


$4621 (AD-A—105674/6) Shot PRISCILLA: a test of 
the PLUMBBOB series, 24 June 1957. Technical report. Vis- 
cuso, M.J.; Geller, S.; Wilkinson, M.; Striegel, J.; Collins, B 
(IRB Associates, Inc., McLean, VA (8 SA)). 27 Feb 1981. 
104p. NTIS, PC ‘A06/MF AOl. 

This report describes the activities of DOD personnel, both 
military and civilian, in Shot PRISCILLA, the 5th nuclear test in 
the PLUMBBOB atmospheric weapons testing series. The test was 
conducted on 24 June 1957 and involved participants from Exercise 
Desert Rock VII and VIII, and AEC test groups. This volume also 
describes the radiological safety criteria and procedures in effect at 
Shot PRISCILLA. 


34622 (AD-A—105685/2) Operation WIGWAM (series 
— Technical report. ee S.E.; Ozeroff, W.J.; Sperl- 
ing, J.L.; Collins, B.; Lowery, C.W. (JAYCOR, Alexandria, 
VA (USA). 1 Sep 1981. 252p. NTIS, PC Al2/MF Aol. 
This report describes the activities of DoD participation in 
the atmospheric nuclear test series, Operation WIGWAM, which 
involved only one deep underwater shot in the Pacific, approxi- 
mately 500 miles southwest of San Diego, CA. WIGWAM was es- 
sentially a single service operation with minimal AEC contractor 
participation. The various levels at which DoD personnel partici- 
pated within the Joint Task Group 7 are identified. The Naval 
Ocean Systems Command is acknowledged for their analysis and 
assessment of the reliability of radiological exposure records and 
data. The AEC and DoD criteria and procedures for Rad-Safe are 
included. Those projects related to DoD mission activities are de- 
scribed as to purpose, agency, operations, and Rad-Safe aspects. 


34623 (AD-A—105872/6) Evaluation of infrared simula- 
tion data. Final report 1 Dec 79-31 Oct 80. Kofsky, I.L.; Vil- 
lanucci, D.P.; Sluder, R.B. (Photometrics, Inc., Lexington, 
MA (USA)). 26 Nov 1980. 127p. NTIS, PC A07/MF AO1. 

Infrared/optical nuclear-effects simulation data from DNA/ 
AFGL sounding rockets HIRIS II (MWIR-LWIR auroral spec- 
trum survey) and EXCEDE: Spectral (atmospheric excitation by a 
3-keV electron beam) and instrumented NKC-135A aircraft are 
evaluated and interpreted. Most of the particle-irradiated air within 
HIRIS's field of view during high signal/noise spectrum scans near 
the atmosphere's limb is at altitudes approx. 10’s of km distant from 
the rocket. Excitation altitude profiles and total column energy 
input rates for calibrating and scaling the infrared spectral intensi- 
ties are calculated. The brightness distribution of air near 
EXCEDE: Spectral, measured at 113 and 123 km altitude with ra- 
diometrically calibrated onboard cameras, is found to differ mar- 
kedly from predictions of code models. The intensity and broaden- 
ing of the radiating volume suggest that a discharge may be taking 
place within a few meters of the accelerators; beyond this distance 
the electron beam’s transport appears to be as expected. A plasma 
with high concentrations of approx. 10 eV temperature electrons is 
consistent with many of the optical/IR features that were observed, 
among them the H2O, enhanced CO:, continuum, and strong Ne- 
triplet manifold emissions. It is suggested that discharges excited by 
charged particle beams ejected from sounding rockets may allow 
verification of theoretical models of the intensity of plasma radi- 
ations excited by nuclear explosions. 


34624 (AD-A—106088/8) Integrated nuclear consider- 
ations. Maneuver battalions (and lower) combat, combat sup- 
port and combat service support in the absence of continuous 
command and control. Final report 28 Mar-30 Nov 80. 
Krause, G.W.; Raney, T.L. (JAYCOR, Alexandria, VA 
(USA). 3 30 Nov 1980. B08. NTIS, PC A10/MF A011. 

report analyzes three areas within the integrated battle- 
field jaamamnes for future operations: ability of the tank/mech 
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battalions to function on the integrated battlefield in the absence of 
continuous command and control; requirements to provide 1-1/2-T 
trailers to haul the increased amount of ammo/POL expected to be 
consumed during the conduct of the active defense in Central 
Europe; and evaluation of the unit replacement system versus the 
individual replacement system on a nuclear/nonnuclear battlefield. 


34625 bathe 2) Shock capturing using flux-cor- 
rected transport algorithms with adaptive gridding. Memoran- 
dum report. Fry, M.; Tittsworth, J.; Kuhl, A.; Brook, D.; 
Boris, J. (Naval Research Lab., Washington, DC (USA)). 
14 Oct 1981. 41p. NTIS PC MF "AOI. 

A numerical technique has been developed for capturing 
complex, nonsteady shock structures in multidimensions. The tech- 
nique relies on moving the computational mesh with the shock 
wave so that the features of principal interest appear approximately 
stationary. The method has been implemented using coordinate-split 
Flux-Corrected Transport (FCT) algorithms which allow the mesh 
to evolve arbitrarily with respect to the fluid in each coordinate. 
The grid may thus be optimized in response to the needs of a given 
problem. Synchronizing the grid and fluid motions permits signifi- 
cant reduction of numerical transients and eliminates numerical dif- 
fusion. Shocks develop naturally, with no fitting. The method is il- 
lustrated by calculating complex, two-dimensional Mach reflection 
phenomena associated with airblasts and shock diffraction on 
wedges. The numerical results are in good agreement with availa- 
ble experimental data. 


34626 (AD-A—106480/7) Nuclear blast response comput- 
er program. Volume I, description. Final report, 


Kalman, T.P.; Croxen, H.H.; Rodden, WP. (Dou 
craft Co., Inc., Long Beach, CA (USA)). Aug 19: 
NTIS, PC A17/MF AOl. 

The VIBRA-6 computer program is a digital computer pro- 
gram developed to determine the response of aircraft to nuclear ex- 
plosions when flying at subsonic speeds. It is similar to the VIBRA- 
4 program but uses the latest Doublet-Lattice Method for obtaining 
subsonic aerodynamic forces for arbitrary lifting surface-body con- 
figurations. The Doublet-Lattice procedure has been extended to 
account for the moving blast wave by considering it as a traveling 
gust. The nuclear blast representation remains the same as that used 
in the VIBRA-4 program but the method of solution of the equa- 
tions of motion has been changed from that of numerical integra- 
tion of quasi-steady equations of motion to a Fourier transform pro- 
cedure to move from frequency domain solutions to time history 
solutions. The concept of dynamic core has been introduced to the 
program thus removing any restrictions on the size of the aircraft 
idealization which can be analyzed. 


Program 
May 1975-August 1977. McGrew, J.A.; Giesin; uss J.P.; 
Air- 
1. 393p. 


34627 (AD-A—106481/5) Nuclear blast response comput- 
er program. Volume II. Doublet-lattice and piston theory 
aerodynamics. Final report, May 1975-June 1977. Giesing, 
J.P.; Kalman, T.P.; Rodden, W.P.; Croxen, H.H.; McGrew, 
IA. (Douglas Aircraft Co., Inc., Long Beach, CA (USA)). 
Aug 1981. 199p. NTIS, PC "A09/MF A0l. 

The VIBRA-6 computer program is a digital computer pro- 
gram developed to deter the response of aircraft to nuclear explo- 
sions when flying at subsonic speeds. It is similar to the VIBRA-4 
program but uses the latest Doublet-Lattice Method for obtaining 
subsonic aerodynamic forces for arbitrary lifting surface-body con- 
figurations. The Doublet-Lattice procedure has been extended to 
account for the moving blast wave by considering it as a traveling 
gust. The nuclear blast representation remains the same as that used 
in the VIBRA-4 program but the method of solution of the equa- 
tions of motion has been changed from that of numerical integra- 
tion of quasi-steady equations of motion to a Fourier transform pro- 
cedure to move from frequency domain solutions to time history 
solutions. The concept of dynamic core has been introduced to the 
program thus removing any restrictions on the size of the aircraft 
idealization which can be analyzed. 
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34628 (AD-A—106520/0) Nuclear blast oe comput- 

er program. Volume III. Program listing. Final report, May 
1975-June 1977. McGrew, J.A.; Croxen, H.H.; Kalman, 
T.P.; Giesing, J.P.; Rodden, WP. (Douglas Aircraft Co., 
Inc., Long Beach, CA (USA)). Aug 1981. 433p. NTIS, PC 
A19/MF A0l. 

The VIBRA-6 computer program is a digital computer pro- 
gram developed to determine the response of aircraft to nuclear ex- 
plosions when flying at subsonic speeds. It is similar to the VIBRA- 
4 program but uses the latest Doublet-Lattice Method for obtaining 
subsonic aerodynamic forces for arbitrary lifting surface-body con- 
figurations. The Doublet-Lattice procedure has been extended to 
account for the moving blast wave by considering it as a traveling 
gust. The nuclear blast representation remains the same as that used 
in the VIBRA-4 program but the method of solution of the equa- 
tions of motion has been changed from that of numerical integra- 
tion of quasi-steady equations of motion to a Fourier transform pro- 
cedure to move from frequency domain solutions to time history 
solutions. This report is divided into three volumes: Volume I con- 
tains the overall program descriptions and method of analysis, the 
input and output data descriptions, the program operation and a 
sample problem. Volume II details the unsteady aerodynamic pro- 
cedure, and Volume III contains the program listings. 


34629 (AD-A—108268/4) Cylindrical in situ tests (CIST) 
20 and 21; analysis report. Final report. Shinn, J.D.; Bean, J. 
ew Mexico Engineering Research Inst., Albuquerque 
SA)). Aug 1981. 50p. IS, PC A03/MF AO1. 
The geologic in situ dynamic properties for near surface tuff 
and rhyolite were estimated based on measurements from CIST 21 
and CIST 20, respectively. The resulting material models were ex- 
pressed in terms of the AFWL Engineering Model. 


34630 (AD-A—108600/8) Expedient measures in postat- 
tack industrial recovery: petroleum Final report 12 
September 1979-1 December 1980. Miller, C.F.; Stratton, 
S.D. (Center for Planning and Research, Inc., Palo Alto, 
CA (USA)). 1 Dec 1980. 158p. NTIS, PC A08/MF AO1. 

Definitions, assumptions, and needs for procedures and facili- 
ties for the rapid recovery of the United States, petroleum-based 
fuel industry in a nuclear, postattack environment are explained. 
Principal components of a typical refinery and two versions of an 
expedient crude oil unit (ECOU) are identified, along with their 
damage levels incurred with respect to nuclear blast, static 
overpressures. Repair or reconstruction efforts and schedules for 
primarily recovery essential diesel fuel are compared between the 
typical refinery and the ECOU versions. Expedient, preattack com- 
ponent hardening, critical components requiring stockpiling consid- 
eration, and component substitutions for ECOU construction are 
briefly discussed. Recommendations to evaluate infrastructural and 
other damage mechanism influences on the expedient recovery con- 
cept and to expand that concept to other essential industrial sectors 
in the United States are offered. 


34631 (AD-A—108742/8) Instrumentation support for the 
Huron King underground test. Final report, 13 June 1979-30 
November 1980, Sites, K.R.; Woodward, D.E. (Science Ap- 
ris Pe Inc., Las Vegas, "NV (USA)). 9 Dec 1980. 186p. 
S, PC A09/MF AO 

An SGEMP experiment was fielded on the Huron King un- 
derground test (UGT) at the Nevada Test Site (NTS). The SAI 
Las Vegas office designed and operated a recording system that 
collected data from the SGEMP experiment. The recording system 
contained 350 wideband oscilloscopes and 11 magnetic tape record- 
ers, plus ancillary equipment, that were mounted in six instrumenta- 
tion trailers. SAI provided all engineering and technician support 
necessary to design and operate these trailers. SAI collected and 
processed all shot data as well as preshot calibration data. Special 
hardware was provided to support systems calibration and data re- 
cording. X-ray and gamma trigger diodes also were fielded. Their 
purpose was primarily to trigger the recording system oscillos- 
copes. A secondary purpose was to quantify the radiation level 
near the top interior of the experiment tank. A total of 512 meas- 
urements were made. They were recorded on scopes and tape re- 
corders that yielded 753 data records. Measurements refer to sen- 
sors that recorded field strengths, currents, and voltages throughout 


the test vehicle. Additional measurements were made to verify 


proper performance of the EAGE, receipt of sequence commands, 
and general housekeeping data. 


34632 (AD-A—108743/6) Soil properties of USSR strate- 
gic areas. Volume I. Soil property comparisons for selected 
USSR and US soils. Topical report 5 January-1 December 
1980, Oberste-Lehn, D. (R and D Associates, Santa Monica, 
CA (USA)). 1 Dec 1980. 113p. NTIS, PC A06/MF AO1. 

Soils of USSR strategic areas and the MIDDLE GUST test 
site were compared to evaluate the validity of using MIDDLE 
GUST geology as representative of radiation energy absorption for 
USSR strategic areas. Average Z values were calculated for the 
USSR and MIDDLE GUST soils using weight and adjusted volu- 
metric methods. Results indicate that porosity and pore water con- 
tent cause greater variation in the average Z values of these soils 
than does the mineralogic component, and that method of calcula- 
tion causes significant differences. To verify the validity of using 
the MIDDLE GUST test site for radiation energy absorption cal- 
culations of USSR strategic areas, it is recommended that the com- 
puter codes use the volumetric (not weight) calculation method and 
that the vegetation in the USSR areas be assessed for its effect on 
energy coupling into the ground. 


34633 (AD-A—108749/3) Simulation of nuclear thermal 
radiation with high intensity Topical report 27 
March 1978-26 January 1979, Cockayne, J.E.; Knasel, T.M.; 
Koechner, W.; Manzo, P. (Science Applications, Inc., 
McLean, VA (USA)). 26 Jan 1979. 68p. NTIS, PC A04/ 
MF AOl. 

Problems relating to the simulation of high flux nuclear 
weapon thermal radiation are presented. Existing potential simula- 
tors are discussed and limitations identified. A potential simulator 
using flashlamps is outlined in detail. Theoretical calculations and 
preliminary design drawings are presented. Advantages of flash- 
lamps, including first pulse simulation, UV spectrum component 
matching, and accurate second pulse shaping, are discussed. 


34634 (AD-A—109000/0) ers verification of 
blast-induced liquefaction mechanism. Final report Jan-Jul 
81, Fragaszy, R.J.; Voss, M.E. (San Diego State Univ., CA 
(USA). t. of Civil Engineering). Oct 1981. 59p. NTIS, 
PC A04/MF AO1. 

A mechanism for blast-induced liquefaction was tested in a 
series of high pressure undrained, isotropic compression tests on 
saturated samples of Eniwetok beach sand and Ottawa sand. 
Theory, based on inelastic volume compressibility of sand, was 
shown to be valid for the case of quasi-static, isotropic loading. 
Specimens of Eniwetok sand subjected to an initial effective stress 
of 1 MPa were liquefied by a single cycle of loading of 34 MPa. 
Specimens of Ottawa sand, tested in the same manner, generated 
excess pore pressure but not enough to completely liquefy the soil. 
The errors introduced by flexibility of the testing systems were ana- 
lyzed and found to be insignificant. Suggestions for future research 
were made. 


34635 (SAND—81-1813-Vol.5-No.7) Underground test- 
ing. A different kind of laboratory. Willis, H.M.; Thorn- 
brough, A.D.; Palmer, R.E.; Rogers, J.L.; Cockelreas, C.E.; 
Trennel, A.J.; Mead, P.L. (eds.). (Sandia National Labs., Al- 
buquerque, NM (USA)). Dec 1981. Contract AC04- 
76DP00789. 29p. NTIS, PC A03/MF AO1. Order Number 
DE82007097. 

Two separate Sandia programs are described. The first in- 
volves underground testing of nuclear blast effects in which a 
tunnel is used as a radiation channel. These tests help determine 
how components and materials perform during such a blast. The 
second program is the development and employment of technology 
and techniques that can be used to assess and improve the effective- 
ness of security personnel in defending nuclear materials in storage 
or transport from a determined attack. (GHT) 
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34636 (AD-A—105722/3) Regional amplitude-distance re- 
lations, discrimination and detection. Technical report. Bland- 
ford, R.; Hartenberger, R.; Naylor, R. (Teledyne Geotech, 
Alexandria, VA (USA). Seismic Data Lab.). 13 Jul 1981. 
149p. NTIS, PC A07/MF AOl. 

This paper begins with a review of the literature on propa- 
gation of Pn, Pg, Sn, Lg, and Rg and continues with the history of 
discrimination at regional distances up to 1978. New work per- 
formed especially for this report is discussed next; distance ampli- 
tude relations for Pn, Pg, Lg and for the maximum amplitude ob- 
served before and after Sn are presented for earthquakes and explo- 
sions in both the Eastern United States (EUS) and the Western 
United States (WUS). By means of references to the work reviewed 
in the literature review, these results are then placed in context, and 
decay rates are attached to the amplitude-distance curves so that 
they may be used in magnitude estimation. Then these distance-am- 
plitude relations are used to define event magnitudes (log amplitude 
at 1000 km) for each phase and the discrimination capability of a 
compressional and shear magnitude is investigated in a fashion anal- 
ogous to the conventional Ms:mb. Finally, several topics are dis- 
cussed with the aid of spectra of explosions and earthquakes. 
Among these are detection threshold, optimum filter for detection 
of regional events, and difference in source spectra for earthquakes 
and explosions. 


34637 (AD-A—108317/9) Vela network and automatic 
processing research. Final report. Cohen, T.J. (Ensco, Inc., 
Springfield, VA (USA). SAR Div.). 1 Jun 1980. 60p. NTIS, 
PC A04/MF AO0O1. 

This final report summarizes the material covered in each 
technical report and the technical memorandum prepared in FY79, 
and the conclusions drawn from this material. Eight major task 
areas were covered as follows: SRO/ASRO Evaluation Task; 
Signal Detection and Extraction Using Adaptive Beamforming 
(ABF) Techniques; Long-Period Signal Extraction Task; Extraction 
of Short-Period (SP) Regional Waveforms Using Polarization Fil- 
ters; Event Identification Task; Data Base Transfer Task; Detection 
of Signal Periodicities Task; and Review of Automatic Signal De- 
tectors Task. 


34638 (AD-A—108522/4) Long-period seismological re- 
search program. Semi-annual report No. 9, 1 May-31 October 
1975. Sykes, L.R.; Forsyth, D.W. (Columbia Univ., Pali- 
sades, NY (USA). Lamont-Doherty Geological Observa- 
tory). 31 Dec 1975. 26p. NTIS, PC A03/MF AOl1. 

In the past 6 months, research has concentrated on the de- 
velopment and application of a surface-wave magnitude scale based 
on the amplitude of higher-mode Rayleigh waves. A relatively high 
ratio of higher mode to fundamental mode energy can be produced 
when an unusual combination of source depth and focal mechanism 
leads to poor excitation of the fundamental mode Rayleigh wave, in 
which case, the amplitude of the higher mode yields a more reliable 
estimate of the size of the event than the amplitude of the funda- 
mental mode. Several anomalous events in central Asia, which are 
characterized by unusually low M(s):m(b) ratios and hence could be 
suspected to be nuclear explosions, are reclassified as earthquakes 
when the new, higher-mode scale, M(s)h, is employed. The focal 
depth and mechanism of these anomalous events apparently causes 
poor excitation of the fundamental mode Rayleigh wave without 
significantly affecting the amplitude of the higher mode. Elimina- 
tion of these source related factors from traditional M(s):m(b) dis- 
criminants is an essential tool for reliable discrimination between 
earthquakes and nuclear underground tests. 


34639 (FOA-C—20368-T1) International seismological 
data center: procedures to check events through dynamic in- 
formation and to estimate magnitudes. Elvers, E. (Research 
Inst. of National Defence, ——— (Sweden)). Sep 1980. 
39p. NTIS, PC A03/MF AO1 

Procedures that utilize dynamic information, such as ampli- 
tude data and detection capabilities, not only to estimate the event 
magnitude by a maximum likelihood method, but also to check 
events created mainly from arrival times are described. The results 
of an automatic analysis of data from 60 globally distributed seismo- 
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logical stations during one week of temporary operation are pre- 
sented. Erroneous data, wrongly associated data, and artificial 
events were eliminated in many cases by this preliminary version, 
which argues in favor of a checking procedure. The results also 
show the importance of adequate detection capabilities and of re- 
porting down periods. 


34640 (FOA-C—20381-T1) International seismological 
datacenter. Database structure, computer facilities, automatic 
and interactive analysis. Barkeby, G. (Research Tr Inst. of Na- 
tional Defence, a ewedeny) Nov 1980. 58p. 
NTIS, PC A04/MF A' 

A data base and oa analysis system were designed for re- 
ceiving and processing seismological data from the WMO Global 
Telecommunications System. The interface with the system uses a 
PDP 11/34 computer. Data from the seismic bulletins can be ana- 
lyzed online or stored for later use. The data base is constructed on 
a list basis and is a set of seismological data consisting of either re- 
ported or calculated parameters. Each parameter is accessible to 
the user. Programming for the system is in standard FORTRAN 
except for the communications interface. Record structure is shown 
with examples of the command language. Computer equipment in- 
cludes an Amdahl 470/V7, a DEC 10, and a CDC 170-720. 


34641 (FOA-C—20385-T1) International seismological 
datacenter. Automatic association of long period surface wave 
data. Jeppsson, I. 
Stockho: 
A0l. 


(Research Inst. of National Defence, 
(Sweden)). Nov 1980. 3lp. NTIS, PC A03/MF 


An automatic procedure for association of surface waves to 
defined seismic events is presented. A signal is accepted as associat- 
ed to an event if the observed arrival time falls within a specified 
time window around the theoretical arrival time. The theoretical 
arrival times are calculated from the origin time of the event and 
the theoretical travel times of the waves from the event to the re- 
cording stations. Surface waves are assumed to follow great circle 
paths. The procedure was tested on surface wave data from a four 
day period giving good results. About two thirds of all reported 
surface wave signals were associated and about half of all events 
were assigned a surface wave magnitude. This magnitude was esti- 
mated by using observed signal values and, from stations without 
observed signals, actual noise values. The event magnitude estimat- 
ed in this way compares with the station magnitudes and turns out 
to be a good method of verification of the associations. 
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REFER ALSO TO CITATION(S) 34678 


34642 (NASA-CR—165000) Radiation budget measure- 
ment/model interface research. Vonderhaar, T.H. (Research 
Inst. of Colorado, Fort Collins (USA)). Oct 1981. 37p. 
NTIS, PC A03/MF AO1. 

The NIMBUS 6 data were analyzed to form an up to date 
climatology of the Earth radiation budget as a basis for numerical 
model definition studies. Global maps depicting infrared emitted 
flux, net flux and albedo from processed NIMBUS 6 data for July, 
1977, are presented. Zonal averages of net radiation flux for April, 
May, and June and zonal mean emitted flux and net flux for the 
December to January period are also presented. The development 
of two models is reported. The first is a statistical dynamical model 
with vertical and horizontal resolution. The second model is a two 
level global linear balance model. The results of time integration of 
the model up to 120 days, to simulate the January circulation, are 
discussed. Average zonal wind, meridonal wind component, verti- 
cal velocity, and moisture budget are among the parameters ad- 
dressed. 
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34643 (PB—82-121161) Experimental protocol for deter- 
mining absorption cross sections of organic compounds. Inter- 
im report. Pitts, J.N. Jr.; Winer, A.M.; Fitz, D.R.; Knudsen, 
A.K.; Atkinson, R. (California Univ., Riverside (USA). 
Statewide Air Pollution Research Center). Sep 1981. 40p. 
NTIS, PC A03/MF A0O1. 

An experimental protocol for the determination of gas phase 
absorption cross-sections, and calculation of maximum photolysis 
rates, has been developed and is described in detail. Utilization of 
this protocol will provide a basis for evaluating the possible relative 
importance of one atmospheric reaction pathway (i.e., photolysis) 
for organic substances which may be emitted into the environment. 
The experimental technique involves measuring the absorption 
spectrum over the wavelength region 285-825 nm at various known 
gas phase concentrations of the tést compound in one atmosphere 
of ultra-pure air. From the measured absorbance (averaged over 10 
nm wavelength regions) at the known concentrations of the test 
compound, absorption cross-sections (again averaged over 10 nm 
wavelength increments) can be calculated. These absorption cross- 
sections, together with solar flux data from the literature, then 
permit calculation of the photolysis rates under atmospheric condi- 
tions. Since a photolysis quantum yield of unit is assumed in these 
calculations, the resulting photolysis rates are upper limits. The rel- 
ative importance of this calculated maximum photolysis rate as an 
atmospheric reaction pathway, relative to reaction with ozone and 
with the hydroxyl radical, can then be assessed. If the photolysis 
rate is shown to be of importance, then further experimental data 
on the quantum yield for photolysis under atmospheric conditions is 
required to precisely determine the actual photolysis rate. 


34644 (PB—82-145301) Guideline for determination of 
good engineering practice stack height (technical support doc- 
ument for the stack height regulations). (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Office 
of Air Quality Planning and Standards). Jul 1981. 87p. 
NTIS, PC A05/MF AO1. 

This report provides background information used to devel- 
op a means of computing good engineering practice (GEP) stack 
height per the requirements of Section 123 of the Clean Air Act, as 
amended. The report also summarizes the application of the struc- 


ture-based formula to determine GEP stack height under different - 


general building formations. 


34645 (PNL-SA—9358) Mixing layer growth and back- 
ground air-quality measurements over the Colorado oil-shale 
area. Laulainen, N.S.; Whiteman, C.D.; Davis, W.E.; Thorp, 


J.M. (Pacific Northwest Lab., Richland, WA (U SA)). Jun 
1981. Contract AC06-76RL01830. 8p. (CONF- 811104—11). 
NTIS, PC A02/MF A0O1. Order Number DE82007248. 

From AMS conference on mountain meterology; Steamboat 
Springs, CO, USA (10 Nov 1981). 

The daily growth of convective boundary layers over the 
complex terrain of the oil shale areas of Colorado is a prominent 
feature of the meteorology of the region. The developmeni of these 
layers was investigated using airsondes, rawinsondes, and aircraft. 
The deep growth of the layers in August, to heights in excess of 
5500-m MSL on clear or partly cloudy days, is expected to have 
important implications for the dispersal of pollutants released in the 
region as the oil shale resource undergoes future development. Air- 
craft observations show that the present background air quality is 
good over the region and that pollutants, when present, become 
well mixed throughout the depth of the convective boundary layer. 
The layer therefore represents an important natural means of dilu- 
tion for pollutants introduced into the atmosphere. Work is pro- 
ceeding to incorporate the time-dependent convective boundary 
layer growth into air pollution models for the region. 


Influences of complex terrain on spatially averaged 
winds. Porch, W.M. (Lawrence Livermore National Lab., 
CA). pp 294-300 of Second conference on mountain meteo- 
rology. Boston, MA; American Meteorological Society 
(1981). Contract W-7405-ENG-48. 

From 2. conference on mountain meteorology; Steamboat 
Springs, CO, USA (9 Nov 1981). 

The major results of these studies show the utility of spatial- 
ly averaging optical anemometry to remotely sense winds in com- 
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plex terrain, and the applicability of spatially averaged wind spectra 
to isolate terrain influences. The correlation coefficient between 
average cross-path winds from the optical anemometer and winds 
measured at one end of the light path with the cup-vane system 
was greater than 0.75 over several weeks of 10 minute data. How- 
ever, the determined wind speeds often differed by +-2 to 3 m/s, 
which represent conditions when numerical modelers would find 
the spatially averaged winds as better input for their models. 


34647 Nocturnal wind characteristics in high terrain of 
the Piceance Basin, Colorado. Barr, S.; Clements, W.E. (Los 
Alamos National Lab., NM). pp 325-330 of Second confer- 
ence on mountain meteorology. Boston, MA; American Me- 
teorological Society (1981). 

From 2. conference on mountain meteorology; Steamboat 
Springs, CO, USA (9 Nov 1981). 

A meteorological study was performed in the oil shale de- 
velopment area of northwestern Colorado during August 1980. The 
purpose of this study was to document the characteristics of the 
nocturnal wind regime at a particular site. This type of site specific 
data is essential to a more general goal of understanding and model- 
ing transport and diffusion for the entire region. 


34648 Comparison of a drainage flow model with the data 
of Manins and Sawford. Davis, C.G.; Freeman, B.E. (Los 
Alamos National Lab., NM). pp 238-239 of Second confer- 
ence on mountain meteorology. Boston, MA; American Me- 
teorological Society (1981). 

From 2. conference on mountain meteorology; Steamboat 
Seeing, CO, USA (9 Nov 1981). 

SIGMET is a system of computer codes developed to simu- 
late mesoscale meteorology in regions containing complex terrain. 
The codes have been applied to problems of wind energy device 
siting in complex terrain and to flow over roughness interfaces, 
among other applications. The detailed physics of radiation trans- 
port and turbulence are treated the same way for the 1-, 2-, and 3- 
dimensional versions of the code. The horizontal advection and dif- 
fusion are treated in constant zone x-y geometry. In the vertical di- 
rection the primitive equations are written in sigma coordinates and 
a second order turbulence model, which includes the production, 
dissipation and diffusion of turbulent kinetic energy, is employed. 
Bouyancy terms enter the equations through a generalized Richard- 
son number containing both temperature and water vapor gradi- 
ents. Diffusion coefficients for kinetic energy and momentum are 
evaluated in terms of the turbulent kinetic energy. The phenom- 
enon of nocturnal winds developing in valleys or along mountain 
slopes is well known. The forcing mechanism is temperature differ- 
ences along the valley slopes that create a pressure gradient in an 
up-slope direction in the day and down-slope at night. However, 
the effects of vegetation, humidity, large scale geostrophic winds, 
on the local drainage flow have not been thoroughly investigated. 
The ASCOT program requires a more quantitative investigation of 
these parameters as well as the 2- and 3-dimensional effects imposed 
by the terrain. This study attempts to quantify some of these ideal- 
ized physical effects, assuming that it is possible to separate out the 
geometry effects in the measurements. 


34649 Trajectory analysis of wet My dry deposited pol- 
lens from distant sources. Raynor, G.S. (Brookhaven Na- 
tional Lab., Upton, NY); Hayes, J.V.; Lewis, D.M. pp 31-34 
of Extended abstracts. Boston, MA; American Meteorologi- 
cal Society (1981). 

From 15. conference on agriculture and forest meteorology 
and fifth conference on biometeorology; Anaheim, CA, USA (1 
April 1981). 

Many cases of long distan: transport of pollens or spores 
through the atmosphere have been reported but few have been 
studied in sufficient detail to determine source regions, pathways, 
and travel times from the source. Several investigators used trajec- 
tories to determine pathways. Their trajectories were computed by 
manual methods from weather maps. In recent years, a number of 
trajectory models have been developed for use on large computers, 
mostly by the National Weather Services of this and other coun- 
tries. All use as input either surface and upper air observations 
stored in a computer data bank to calculate trajectories forward or 
backward in time or predicted wind and temperature fields based 
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on current observations to calculate forward trajectories only. 
Some models compute trajectories along constant pressure levels 
and others over selected height intervals. Most models were devel- 
oped for weather forecasting purposes but some are being used to 
estimate the movements of air pollutants. Despite the recent signifi- 
cant advances in the field, the accuracy of trajectory calculations is 
limited by the rather sparse temporal and spatial resolution of the 
input data and there is considerable uncertainty about the ability of 
any existing model to consistently calculate realistic trajectories in 
complex frontal situations. The purposes of this study are to deter- 
mine if an available trajectory model calculates reasonable path- 
ways from probable source regions to the sampling site and to de- 
termine the pathways and travel times involved in selected cases of 
long distance pollen transport. 
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REFER ALSO TO CITATION(S) 33139, 33144, 33272, 33284, 33286, 33463, 
33778, 33781, 33850, 33965, 34489, 34645, 34696, 34732, 34733, 34819, 34834 


34650 (AD-A—108539/8) The use of element-specific de- 
tectors coupled with high-performance liquid chromatographs. 
Interim technical report. Jewett, K.L.; Brinckman, F.E. (Na- 
tional Bureau of Standards, Washington, DC (USA). 
Chemical and Biodegradation Processes Group). 4 Nov 
1981. 47p. NTIS, PC A03/MF AO1. 

Element-specific detectors (ESDs) provide an excellent 
means of determining the molecular character and elemental com- 
position of complex column effluents, when used in tandem with 
HPLC systems. General purpose flame and electrothermal AA 
units along with inductively coupled and direct current plasma de- 
tectors are discussed in terms of the inherent advantages, difficulties 
and detection limits associated with using such systems. Other, 
more limited ESDs, such as flame photometric detectors are also 
compared. The HPLC-ESD interface remains the largest hurdle to 
increased utilization of this new analytical probe and attempts to 
solve or minimize this problem are reviewed. Recent applications 
involving HPLC-ESD systems illustrate the important role that 
these detectors can and will play in solving a wide variety of speci- 
fication problems with biological, environmental, and energy-relat- 
ed matrices. Over 100 literature citations are provided. 


34651 (ANL—81-62, pp 109-131) Assessment of com- 
mercially available instruments for on-line monitoring of 
workplace air. Bochinski, J.H. (Enviro Control, Inc., Rock- 
ville, MD); Bergh, S.L.; Smith, J.P. Jan 1982. NTIS, PC 
A99/MF A011. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

Assessment of Engineering Control Monitoring Equip- 

ment was recently completed under contract with the National In- 
stitute for Occupational Safety and Health (NIOSH). This study 
will be useful for identifying on-line instrument systems that may be 
suitable for continuously monitoring the workplace air and engi- 
neering controls used in industry, including fossil energy processes. 
This paper covers the following: background information for the 
NIOSH study, how availability of monitoring systems was deter- 
mined, criteria for determining suitability, some monitoring require- 
ments in fossil energy processes, and monitoring systems for fossil 
energy processes. Instrument manufacturers, instrument purposes, 
ie., chemical monitored, principles of operation, advantages and 
disadvantages are considered. 


34652 (ANL—81-62, pp 157-173) Capacitive transducer 
for measuring dust deposit on a fabric filter. Tassicker, O.J. 
(Electric Power Research Inst., Palo Alto, CA). Jan 1982. 
NTIS, PC A99/MF AO1. 
From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 
abric filters are being developed for high-temperature (800 
to 900°C), high-pressure gases (5 to 15 Bar) in combined cycle 
PFBC, as well as at more conventional temperatures (150°C). In 
order to optimize cleaning cycles of fabric filters, a capacitance 
gauge is under development to measure dust deposit on the fabric 
during operation. Laboratory tests are described for a ceramic 
woven bag, 1.5 m long by 0.14 m diameter. Using resuspended ash 
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from a PFBC combustor, ash deposit was measured to a sensitivity 
of about +- 0.1 kg/m? The capacitance dust gauge is providing 
useful information about the mechanism of cleaning. 


34653 (ANL—81-62, pp 174-175) Paper tape monitor for 
vapors of polynuclear aromatic compounds from coal-derived 
products. Vo-Dinh, T. (Oak Ridge National Lab., TN). Jan 
1982. NTIS, PC A99/MF AO1. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

Recently, the existence of organic contaminants, such as the 
polynuclear aromatic (PNA) compounds, in the vapor phase have 
received special interest. Vapors from these high-boiling organic 
compounds, however, are difficult to detect because of their low 
vapor pressure. Tradiational monitoring methods require elaborate 
sampling procedures over long periods of time using solid adsor- 
bents such as charcoal or Tenax-GC (a porous polymer of 2.5-di- 
phenyl paraphenylene oxide). The vapors collected into these ab- 
sorbents must be subsequently extracted in the laboratory by ther- 
mal or chemical methods prior to analysis by gas chromatography. 
Sample loss due to desorption, sublimation, an photodecomposition 
during sample shipping time are common sources of errors in these 
conventional methods. This work describes the development of a 
new method for detecting PNA vapors collected on filter paper. 
The technique can be employed in two devices, and active paper 
tape sampler or a passive dosimeter. In the active sampler, air is 
passed through the paper tape using a personnel monitoring pump. 
In the passive dosimeter, PNA vapors are collected according to 
diffusion and surface adsorptions processes. The PNA compounds 
were detected directly on the paper by the room temperature phos- 
phorescence technique. The active sampler can detect vapors of 
several PNA compounds such as fluorene, pyrene, or fluoranthene 
from coal products after sampling periods of one minute. The pas- 
sive dosimeter can identify these PNA compounds and give the 
time weighted average exposure measurement (after one-hour expo- 
sure). Preliminary results indicate that these techniques have a great 
potential as personnel and area monitors of organic vapors from 
high molecular PNAS compounds. 


34654 (CM—50) Estimated contributions of Swedish and 
outside sources to background aerosol concentrations in 
Sweden. Shaw, R.W. (Stockholm Univ. (Sweden)). Feb 
1981. 35p. NTIS, PC A03/MF AO1. 

A simple atmospheric dispersion model was applied to 
Swedish and Finnish sources of sulfur, vanadium, nickel, iron, man- 
ganese and lead in background atmospheric aerosols measured in 
the absence of precipitation at Velen, a rural site in south-central 
Sweden. For atmospheric flow from the northeast gradient, the 
measured concentrations could be accounted for by Swedish and 
Finnish sources, within a factor of plus or minus two. For atmos- 
pheric flow with a southerly component, however, a substantial 
fraction (from 50 to 90%) of the measured concentrations cannot be 
accounted for by Swedish sources. Even allowing for the uncer- 
tainties in measurement and the dispersion calculations, it appears 
that sources outside Sweden have a substantial influence on back- 
ground concentrations of the above six substances. 


34655 (CM—53) Non-photochemical oxidation of SO. in 
regionally polluted air during winter. Shaw, R.W.; Rodhe, H. 
(Stockholm Univ. (Sweden)). Mar 1981. 3lp. NTIS, PC 
A03/MF AO1. 

Median concentrations of SO2 and sulphate in air being 
transported from the United Kingdom and continental Europe to 
southern Scandinavia in the absence of precipitation indicate that 
even in wintertime there is an increase of sulphate with travel time. 
Comparisons of the observations with predictions by a simple trans- 
port model employing gas phase oxidation by OH and liquid phase 
oxidation by HzO: indicate that an additional rate of oxidation of 
SO, of about twenty times that of OH and H2Okz, is needed to ex- 
plain the observations. Liquid phase oxidation by ozone was exam- 
ined as a possible process in wintertime. (ESA) 
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34656 (EPRI-CS—2145-SR) Proceedings of U- 
Japan seminar: measurement and control of eS ae 
erated from human activities. First, M.K.; Masuda, S. (eds). 
lectric Power Research Inst., Palo Alto, CA (USA). ny 
mbustion Systems Div.). ‘Dec 1981. 385p. ( 
8011133—). NTIS, PC A1l7/MF AOl. Order ecdher 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

) A symposium, attended mainly by Japanese and American 
participants, considered detailed research into particle meas- 
urements, electrostatic precipitation of particles, fabric filtration for 
high-efficiency collection, granular bed filters, wet collectors, gas 
cleaning at high temperature and pressure, and diesel exhaust and 
related health effects. A total of 44 papers from six countries were 
presented. Separate abstracts have been prepared for items within 
scope for inclusion in the Energy Data Base. (DMC) 


34657 (INW—7908) Variation of derived NO-profiles at 
high and mid-latitudes. Friedrich, M.; Torkar, K.M. (Graz 
Univ. (Austria)). Sep 1979. 33p. NTIS, PC A03/MF A0l. 

From 6. European Geophysics Society annual meeting; 
Vienna, Austria (Sep 1979). 

Rocket electron density data from a sunrise campaign at a 
high latitude are used to estimate NO concentration, whereas addi- 
tional temperature and groundbased data are available for the mid- 
latitude case. The results show that this type of analysis, however 
valuable at midlatitudes, is not easily applicable at high latitudes 
due to the inevitable presence of particle precipitation even on days 
carefully selected for low activity by ground based instruments. 


34658 (PB—81-171191) Methodology for designing an 
optimum air quality monitoring network. Liu, M.; Avrin, J. 
(Systems Applications, Inc., San Rafael, CA (USA)). Feb 
1981. 60p. IS, PC A04/MF AO1. 

A two-step objective method is presented for determining th 
optimum number and disposition of ambient air quality stations in a 
monitoring network. The method uses a data base consisting of a 
comprehensive set of simulated or measured air quality patterns 
representative of the region of interest. In the first step, the most 
desirable monitoring locations are identified and ranked. The mini- 
mum number of required locations is determined in the second step 
through eliminating redundancies among the locations identified in 
the first step with regard to spatial coverage over the region of in- 
terest. As a demonstration, the method is applied to the Las Vegas 
Valley of Nevada for the pollutant species carbon monoxide. 


34659 (PB—81-179954) Dewatering of industrial clay 
wastes. Report of investigations/1980. Smelley, A.G.; 
Scheiner, Ba. Zatko, J.R. (Bureau of Mines, Tuscaloosa, 
AL (USA). Tuscaloosa Research Center). 1980. 18p. NTIS, 
PC A02/MF AO1. 

As a part of research conducted in its mission to effect pollu- 
tion abatement, the Bureau of Mines, U.S. Department of the Inte- 
rior, is developing a dewatering technique that allows for disposai 
of clay wastes, for reuse of water now lost with clays, and for rec- 
lamation of mined land. The technique utilizes a high-molecular- 
weight nonionic polyethylene oxide polymer (PEO) that has the 
ability to flocculate and dewater materials containing clay wastes. 
In laboratory experiments, coal-clay waste, potash-clay brine slurry, 
phosphatic clay waste, uranium tailings, and talc tailings were suc- 
cessfully consolidated. Coal-clay waste was consolidated from 3.6 
to 57 percent; potash-clay brine slurry was consolidated from 3.8 to 
35 percent; phosphatic clay waste from 15.6 to 49 percent; uranium 
tailings from 15.4 to 67 percent; tailings from talc production from 
9.7 to 53 percent; and acidic TiO2 slurry from 1.68 to 30 percent. 


34660 (PB—81-180051) Determination of antimony in 
smelter flue dusts by atomic absorption spectrometry. Report 
of investigations/1981. Farley, K.R.; Sheetz, K.W.; White- 
head, A.B. (Bureau of Mines, Salt Lake City, UT (USA). 
Salt Lake City Research Center). May 1980. 15p. NTIS, PC 
A02/MF AOl. 

A simplified method for the atomic absorption determination 
of antimony is described. Samples are dissolved in hydrobromic 
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acid and diluted to volume with water. Solutions can be ready for 
analysis in about 10 minutes and are stable for at least 24 hours. 
The spectra line at 231 nanometers is used, and there is no effect on 
absorption resulting from the presence of any concentration of 
HBr. Absorbance is linear with antimony concentrations up to 120 
micrograms per milliliter. Sensitivity is 1.48 micrograms per millili- 
ter per 0.0044 absorbance. Relative errors on National Bureau of 
Standards Standard Reference Materials were 3 percent or less, and 
relative standard deviations on 12 determinations of each of three 


flue dust samples were 4 percent or less (95-percent confidence 
limit). 


34661 (PB—81-180945) Evaluation of Texas Air Control 
Board management and operations systems requirements. Part 
I; identification of TACB data needs. Final report. (PEDCo- 
Environmental, Inc., Arlington, TX (USA)). Dec 1980. 83p. 
NTIS, PC ‘A05/MF- A0l. 

The purpose of this report is to provide information for the 
design of management and operations systems to effectively imple- 
ment and control the collection, storage, verification, and dissemi- 
nation of emissions inventory information within the Texas Air 
Control Board (TACB). Part I identifies all essential emissions in- 
ventory information to meet TACB operational requirements, de- 
velops the priority order in collecting, verifying, and storing the in- 
ventory information, and establishes the formats for data use. 


34662 (PB—81-180952) Evaluation of Texas Air Control 
Board management and operations systems requirements. Part 
he game walls ae rt. (PEDCo- 
Environmental, Inc., a TX (USA)). Dec 1980. 
251p. NTIS, PC AME AOl 

The purpose of this report is to provide information for the 
design of management and operations systems to effectively imple- 
ment and control the collecion, storage, verification, and dissemina- 
tion of emissions inventory information within the Texas Air Con- 
trol Board (TACB). Part II includes three appendices to the Part I 
report: Emissions Inventory Data Requirements and General Col- 
lection Methodology, Emissions Inventory Data Dictionaries, and 
List of Phase II Interviewees. 


34663 (PB—81-186694) Evaluation of continuous moni- 
ee me a a ee ae 
chaelis, T.B. (Engineering Science, Inc., Durham, NC 
(USA)). Mar 1981. 49p. S, PC A03/MF AOl1. 

Pressurized baghouses (PB) are frequently used in large sys- 
tems for controlling particulate discharges. Preliminary tests indi- 
cate that there is striation of the gas streams in baghouse cells, so 
some equipment failures may not be registered by continuous opac- 
ity monitoring (COM) equipment. Reliable monitoring depends on 
a representative gas stream passing the COM beam, but significant 
equipment failure can exist with discharge opacity less than 3%. 
Many existing systems could be modified to provide gas blending. 
Equipment exists which can detect particulate loading far below 
the 3% opacity level, but this equipment does not relate directly to 
opacity. Parameters necessary for a successful COM installation in 
a PB are: the gas stream must be blended; the COM beam must not 
exceed 100 feet; the COM output must be expanded so that 3% 
opacity covers a reasonable portion of the scale; path-length cor- 
rections should be permitted only where there is a difference in 
measured path length and discharge path length; and the COM 
beam should not be affected by external climatic effects. 


34664 (PB—81-191769) Economic incentive systems for 
the control of hydrocarbon emissions from stationary sources. 
Final report. Ginberg, P.; Schaumburg, G.W. Jr. (Meta Sys- 
tems, Inc., Cambridge, MA (USA)). Sep 1979. 263p. NTIS, 
PC Al12/MF AOl. 

The study examines the feasibility of using economic incen- 
tives to induce compliance with regulation of hydrocarbon emis- 
sions from stationary sources. Both continuous compliance with 
regulations, on a daily or monthly basis, and significant long-term 
reduction of emissions are considered. A case study approach is 
used, with activities selected from the South Coast Air Basin of 
California. Nine activities are studied. For each, major stationary 
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sources of emissions are identified and alternative methods for re- 
ducing emissions are evaluated. 


34665 (PB—81-220048) Control techniques for sulfur 
oxide emissions from stationary sources. Second edition. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Office of Air Quality Planning and Standards). 
Apr 1981. 560p. NTIS, PC A24/MF AOl1. 

Control Techniques for Sulfur Oxide Emissions From Sta- 
tionary Sources presents recent developments of control techniques 
which have become available since preparation of the first edition 
of Control Techniques for Sulfur Oxide Air Pollutants PB-190 252. 
This edition presents available data on characterization and sam- 
pling methods for sulfur oxides, descriptions of stationary sources 
of sulfur oxides and control techniques used to reduce sulfur oxide 
emissions. Control costs and energy and evironmental impact of 
controlling sulfur oxide emissions are also discussed. 


34666 (PB—81-220519) Organic chemical man 

Volume 2: Process sources. Final report. Blackburn, J. W.; 
Standifer, R.L. (IT-Enviroscience, Knoxville, TN (USA)). 
Dec 1980. 249p. NTIS, PC Al1l/MF AO1. 

EPA is developing new source performance standards under 
Section III of the Clean Air Act and national emission standards 
for hazardous air pollutants under Section 112 for volatile organic 
compound emissions (VOC) from organic chemical manufacturing 
facilities. In support of this effort, data were gathered on chemical 
processing routes, VOC emissions, control techniques, control 
costs, and environmental impacts resulting from control. These data 
have been analyzed and assimilated into the ten volumes comprising 
this report. This volume covers the following process emission 
sources within organic chemical plants: air oxidation reactions, re- 
actions involving carrier gases, vacuum producing systems, sulfuric 
acid recovery operations, and process upsets. 


34667 (PB—81-222812) Sulfur pollution control. Phase I. 
disposal program (section 8 and 9). Open file report 
(final). Rieber, M.; Okech, B.; Fuller, R. (Arizona Univ., 
Tucson (USA)). Jan 1981. 263p. NTIS, PC A12/MF AO1. 
Sulfuric acid production from sulfur-based acid plants and 
smelters is analyzed. Industry competition, with particular emphasis 
on voluntary versus abatement acid, is reviewed. Regionally, even 
though smelter acid is geographically limited, competition is at least 
moderate. Production costs for both acid plants and smelters are es- 
timated. Due to the byproduct nature of the latter, assigned costs 
and acceptable producer price are much the lowest. Large-scale 
users will prefer sulfur-based acid production if the heat value of 
the reaction can be utilized as a steam credit. Additionally, volun- 
tary acid is a more stable supply source than smelter acid. Volun- 
tary acid output is a reaction to price and demand conditions. 
Abatement acid production depends on APC implementation and 
the state of the relevant metals markets. Even if copper, lead, and 
zinc output remains at current levels, if current EPA regulations 
are implemented, acid output will approximately double. An output 
forecast is made based on APC regulations, implementation, and es- 
timated metals production. As a direct competitor to U.S. acid and 
as indirect competitors to Frasch sulfur, Canadian and rest-of-world 
acid output is reviewed. 


34668 (PB—81-225559) Emissions assessment of conven- 
tional stationary combustion systems: Volume V: Industrial 
combustion sources. Final report, September 1976-April 1981. 
Surprenant, N.F.; Battye, W.; Roeck, D.; Sandberg, S.M. 
(TRW, Inc., Redondo Beach, CA (USA)). 1981. 203p. 
NTIS, PC A10/MF AOl. 

The report characterizes air emissions from industrial exter- 
nal combustion sources and is the last of a series of five reports 
characterizing emissions from conventional combustion sources. 
The emissions characterization of industrial combustion sources was 
based on a critical examination of existing data, followed by a 
modified Level 1 sampling and analysis approach to resolve data 
gaps. Tests were conducted at 32 external combustion sites. Emis- 
sions assessment results indicate that air emissions from these 
sources represent a potential environmental hazard. Criteria pollut- 
ant emissions, except for CO, from most of the source categories 
tested are environmentally significant. Particulate sulfate emissions 
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from coal- and wood-fired sources and SO3 emissions from two 
coal-fired sources are also significant. In addition, emissions of sev- 
eral trace elements are of concern: As, Be, Cl, Co, Cr, Fe, K, Li, 
Na, Ni, P, and Pb from coal-fired external combustion sources; Ni, 
Cr, P, and V from distillate oil sources; and Cl, Cr, Na, Ni, Si, and 
V from residual oil sources. Several potentially hazardous POM 
compounds were tentatively identified in the emissions from solid- 
fuel-fired sources; however, further study is needed to positively 
identify the compounds. 


34669 (PB—82-121336) Source resolution of polycyclic 
aromatic hydrocarbons in the Los Angeles atmosphere: = 
cation of a chemical species balance method with first o 
chemical decay. Final report Jan-Dec 80. Duval, MM, M.; 
Friedlander, S.K. (California Univ., Los Angeles (USA). 
Dept. of Chemical, Nuclear, and Thermal Engineering). Sep 
1981. 65p. NTIS, PC A04/MF A0O1. 

The chemical mass balance method which was originally de- 
veloped for source resolution of chemical elements was extended in 
this study to chemically reactive compounds in atmospheric aero- 
sols. The basic theoretical equation was reformulated to incorporate 
atmospheric decay factors for reactive species. The method was 
tested with selected polycyclic aromatic hydrocarbons (PAH) using 
source emission data and atmospheric concentrations reported in 
the literature. Absolute atmospheric concentrations of coronene, 
benzo(a)pyrene, benzo(e)pyrene, benzo(ghi)pyrene, and arithanth- 
rene measured at 13 sites in the Los Angeles basin were appor- 
tioned between automobile and refinery emission sources. Refinery 
emission patterns of PAH in the Los Angeles basin were computed 
from an analysis of auto emissions data and ambient data from a re- 
finery area. Rates of atmospheric degradation of the PAH were cal- 
culated from an analysis of auto emission and ambient air data. Lit- 
erature reports on major emissions of PAH from combustion 
sources were reviewed and evaluated. 


34670 (PB—82-123597) Personal samplers for CO, NO 
and CO2 in air. Open file report (final) 1 Dec 76-30 Nov 79. 
Palmes, E.D.; Tomezyk, C. (New York Univ., NY (USA). 
Inst. of Environmental Medicine). Jan 1980. 36p. NTIS, PC 
A03/MF A01. 

A new type of personal sampler for quantitative estimation 
of atmospheric concentrations of contaminant gases was first re- 
ported from this laboratory in 1972. The sampler requires no pumps 
or flow regulators and employs instead the motion of the gas mole- 
cules themselves to. furnish the power for sampling. Work was 
completed on development of a kit for the field determination of 
both NO2 and NO. Detailed instructions for the preparation of the 
samplers and the use of the kit were supplied and attempts were 
made to adapt the same type of sampler to the measurement of SO2 
and CO. Both gas chromatographic and turbidimetric procedures 
for the final estimation of the SO2 proved to be unsatisfactory. For 
CO no reagent was found that would react with sufficient rapidity 
with this gas to utilize the essential feature of the diffusion sampler, 
the maintenance of a diffusion gradient which is at least approxi- 
mately numerically equal to the ambient concentration. A number 
of publications on use of the NO2 sampler, both at occupational 
and community air pollution levels, have resulted from this work. 


34671 (PB—82-130238) Polycyclic aromatic hydrocarbon 
concentrations in the Netherlands. Report PUB-690. Brasser, 
L.J. (Instituut voor Milieuhygiene en Gezondheidstechniek 
= Delft (Netherlands)). 1979. 35p. NTIS, PC A03/MF 


Starting in the winter 1964 to 1965, the TNO Research Insti- 
tute for Environmental Hygiene has determined the PAH-concen- 
trations of the atmosphere at several locations in the Netherlands. 
Long series of data are available for several stations. The trend in 
the concentrations is spectacular: the concentrations have fallen 
from relatively high values to nearly negligible levels. During this 
period natural gas replaced coal and oil as a fuel for heating build- 
ings. The same, though not complete, changes occurred in the fuels 
for the production of energy in factories and power stations. The 
intensity of road traffic has been growing rapidly during the same 
period. The conclusion can be drawn that modern motor traffic is 
not a major source of PAH. The relative proportions of different 
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polycyclic hydrocarbons can give a clue for the detection of the 
kind of source of the PAH-concentrations. This is illustrated by the 
results of measurements at different stations. It is to be expected 
that in the not too far future, the relative proportions of the fuels 
used in the Netherlands will change again. This may have some in- 
fluence on the concentrations of PAH in the atmosphere. 


34672 (PB—82-136516) Review of criteria for vapor- 
phase hydrocarbons, Final report. Tilton, B.E.; Bruce, R.M. 
arg gr Protection Agency, Research Triangle 
ark, NC (USA). Environmental Criteria and Assessment 
Office). Oct 1981. 302p. NTIS, PC A14/MF AO1. 
Information on vapor-phase hydrocarbons presented in this 
document covers basic atmospheric chemistry relative to secondary 
products, especially ozone; sources and emissions; ambient air con- 
centrations; relationship of precursor hydrocarbons to resultant 
ozone levels in ambient air; health effects; and welfare effects. The 
principal conclusions from this document are as follows. Hydrocar- 
bons are a principal contributor to the formation of ozone and 
other photochemical oxidants; however, no fixed single quantitative 
relationship between precursor hydrocarbons and resulting ozone 
concentrations can be defined. This relationship varies from site to 
site depending on local precursor mixes, transport considerations, 
and meteorological factors. Consequently no single quantitative re- 
lationship can be defined nationwide. While specific hydrocarbon 
compounds can be of concern to public health and welfare, as a 
class this group of materials cannot be considered a hazard to 
human health or welfare at or even well above those concentra- 
tions observed in the ambient air. 


(PB—82-145327) Guideline for use of fluid model- 
ing to determine good engineering practice stack height. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Office of Air ity Planning and Standards). 
Jul 1981. 53p. NTIS, PC A04/MF AO1. 

The report presents guidelines for developing and reviewing 
fluid modeling studies for determining good engineering practice 
stack height. It includes review of appropriate fluid modeling 
theory and a specific report requirement checklist. 


34674 (PB—82-801721) Activated charcoal. 1970-Octo- 
ber, 1981 (citations from the Engineering Index Data Base). 
Report for 1970-Oct 81. (National Technical Information 
Service, Springfield, VA (USA)). Nov 1981. 113p. NTIS 
PC NO1/MF N01. 

The bibliography contains citations from a worldwide litera- 
ture survey pertaining to the uses of activated charcoal in industry 
as well as in the laboratory, including its use in air pollution, chemi- 
cal adsorption, radioactive waste adsorption, electrochemistry, in- 
dustrial waste treatment, and the mining industry. (This updated 
bibliography contains 106 citations, 14 of which are new entries to 
the previous edition.) 


34675 (PB—82-801747) Activated carbon: other uses. 
1976-June, 1980 (Citations from the Engineering Index Data 
Base). Report for 1976-Jun 80. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Nov 1981. 301p. 
NTIS PC NO1/MF NO1. 

The uses of activated carbon for other than industrial waste 
treatment are covered in this bibliography of worldwide research. 
The citations cover the use of activated carbon in air pollution, tex- 
tiles processing, absorption of chemicals and radioactive isotopes, 
drinking water treatment, the mining industry, and electrochemis- 
try. Its properties are also discussed. (This updated bibliography 
contains 294 citations, none of which are new entries to the previ- 
ous edition.) 


34676 (PB—82-801911) Activated carbon. 1979-October, 
1981 (citations from the NTIS Data Base). Report for 1979- 
Oct 31. (National Technical Information Service, Lop - 
a VA (USA)). Nov 1981. 189p. NTIS PC NO ME 


The bibliography of Federally-funded research cites reports 
on sewage and industrial waste water treatment using activated 
carbon. These have been separated from other uses of activated 
carbon. The first part contains both laboratory as well as engineer- 
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studies. The second part covers other reports on activated 
carbon including research on its properties and its use in air pollu- 
tion control, gas and water analysis, the absorption of chemicals 
and radioactive isotopes especially iodine isotopes, and drinking 
water treatment. (This updated bibliography contains 179 citations, 
104 of which are new entries to the previous edition.) 


34677 (PNL-SA—9232) Aerosol effects on regional radia- 
tive balance. Laulainen, N.S. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1981. Contract AC06-76RL01830. 
15p. (CONF-810505—7). NTIS, PC A02/MF AOl1. Order 
Number DE82005991. 

From Institute of Environmental Sciences annual meeting; 
Los Angeles, CA, USA (4 May 1981). 

Atmospheric aerosols, particularly those in the fine particle 
mass mode (diameters 0.1 to 1.0 ym), play an important role in the 
redistribution of solar radiation. Particles in the fine particle mode 
have residence times in the atmosphere of several days and there- 
fore may remain suspended for travel distances up to ~ 1000 km. 
Because particles in this size class are also the most optically active, 
the spatial distribution of these particles over regional scales may 
act to modify surface temperatures and the temperature structure 
and stability of the planetary boundary layer. The latter effect may 
be of greater importance since stability not only affects pollutant 
dispersal but also may influencee the dynamics of precipitation. 


(PNL-SA—10089) Composite design of an ad- 
vanced airborne monitoring system. Busness, K.M.; Alkez- 
weeny, A.J.; Easter, R.C.; Hales, J.M.; Lee,R.N. (Pacific 
Northwest Lab., Richland, WA (USA)). Dec 1981. Con- 
tract AC06-76RL01830. 16p. (CONF-820117—1). NTIS, PC 
A02/MF A01. Order Number DE82006980. 

From Speciality conference on in-situ air quality monitoring 
from moving platforms; San Diego, CA, USA (18 Jan 1982). 

Atmospheric chemistry investigations often require a multi- 
tude of measurements which can be obtained only through the utili- 
zation of airborne sampling platforms. Instrument limitations and 
the aircraft environment present several considerations for sam- 
pling-system design, including such factors as instrument sensitivi- 
ties and response times, altitude effects, sampling intervals for ac- 
quiring samples, and physical compatibility with the aircraft. An 
aircraft system with an extensive evolutionary instrument array has 
been in development at PNL for several years during which several 
special systems have been developed to improve aircraft measure- 
ment capabilities. A high-volume air sampling system providing 
flows of up to 4 m*/min and simultaneous collection of three filters 
in parallel has been constructued to reduce filter collection times. A 
constant pressure inlet system was developed to overcome adverse 
effects in instrument response resulting from altitude changes. The 
system functions so that instruments which are connected experin- 
ece a constant pre-set pressure regardless of the sampling altitude. 
This system is particularly useful for airborne operation of a flame 
photometric sulfur analyzer. Special chemiluminescence NO/NO/ 
sub x/ analyzers utilizing photon counting were built which are ca- 
pable of fast response and detecton of concentrations in the sub- 
ppB range. 


34679 (TVA/ONR/ARP—82/6) Production of sulfate 
aerosols in the plume of a coal-fired power plant under 
normal and reduced precipitator operation. Meagher, J.F.; 
Bailey, E.M.; Stockburger, L. III. (Tennessee Valley Au- 
thority, Muscle Shoals, AL (USA). Office of Natural Re- 
sources). Dec 1981. 34p. NTIS, PC A03/MF AOl. Order 
Number DE82901919. 

A series of field experiments were conducted at TVA’s 
Cumberland Steam Plant to examine the effect of primary aerosol 
on sulfate aerosol production. Plume measurements were made 
using an instrumented helicopter and flue gas analyses were per- 
formed on each of the two stacks. The plume particle loading was 
increased during four of the experiments through a reduction in the 
electrostatic precipitator (ESP) capacity. The average rate of oxida- 
tion of SO2 to SQ,4?" in the plume was found to be 0.014 +- 0.015 
h~1, The average rate measured for daytime and normal ESP oper- 
ation was 0.019 +- 0.015 h~. The average nighttime rate was also 
0.019 +- 0.021 h~’. The average rate measured during periods of 
reduced ESP operation was 0.007 +- 0.01 h~*. The relatively high 
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night-time rates were measured just after sunset and may result 
from delayed reactions of free radical precursors which were pro- 
duced during the day-light hours. The difference between extrapo- 
lated intercepts from aircraft measurements and flue gas sampling 
indicates that a region of rapid SO2 oxidation must exist for the first 
few minutes after the flue gas is emitted from the stacks. 


34680 (UCRL—86583) Heavy gas releases: recent disper- 
sion research. Shinn, J.H.; Ermak, D.L.; Koopman, R.P. 
(Lawrence Livermore National Lab., CA (USA)). Nov 
1981. Contract W-7405-ENG-48. 9p. (CONF-811091—2). 
NTIS, PC A02/MF AO1. Order Number DE82005700. 

From Workshop on parameterization of mixed layer diffu- 
sion; Las Cruces, NM, USA (20 Oct 1981). 

The important liquefied fuels which form heavy gases are 
liquefied natural gas (LNG) (comprised chiefly of methane, but 
with small amounts of propane and ethane), and liquefied petroleum 
gas (LPG), (comprised of propane and butane in various ratios). In 
addition to other fuels with these properties, there are a variety of 
industrial gases transported in pressurized vessels, such as hydrocar- 
bons (ethylene, propylene, and methyl chloride), and common inor- 
ganic gases (ammonia, chlorine, sulfur dioxide, and hydrogen sul- 
fide). Key research work in Europe and the United States is re- 
viewed and the problems of predicting atmospheric dispersion of 
heavy gas releases are discussed. Some available dispersion models 
are mentioned, and some results of initial comparisons between 
models and with field data are given. 


34681 Optimal emission control strategies for photoche- 
mical smog. Costanza, V.; Seinfeld, J.H. (California Inst. of 
Tech., Pasadena). Environmental Science and Technology; 16: 
No. 2, 98-102(Feb 1982). 

A study of certain aspects of the selection of reactive hydro- 
carbon and nitrogen oxide emission reductions for photochemical 
oxidant abatement is carried out. Optimal emission control paths 
are defined as those minimizing a total cost function consisting of 
control cost and ozone dosage contributions. Los Angeles County 
ozone air quality and control cost data are used to formulate an op- 
timal emission reduction path. The analysis is presented primarily to 
provide insight into the factors involved in designing oxidant con- 
trol strategies. 


34682 Effects of sulfur dioxide fumigation in open-top 
field chambers on soil acidification and exchangeable alumi- 
num. Lee, E.H.; Heggestad, H.E.; Bennett, J.H. (Plant 
Stress Lab., Beltsville, MD). Journal of Environmental Qual- 
ity; 11: No. 1, 99-102(Jan-Mar 1982). 

The effects of sulfur dioxide (SO2) fumigation in open-top 
field chambers on soil pH exchangeable Al were evaluated. Soil 
samples were taken from the surface 0-8 cm in plots where tomato 
(Lycopersicum esculentum L. ‘Jet Star’) plants were grown. Treat- 
ments were: 0, 0.06, 0.12, 0.24, and 0.48 ppm SO: in non-filtered 
(NF) air, and 0, 0.12, and 0.48 ppm SO: in C-filtered (CF) air. The 
variation in soil pH after 13 weeks of exposure (5 hours/day, 5 
days/week) to 0.12 ppm or less SO2 was not statistically significant. 
However, the highest SO2 dose (0.48 ppm SO2 for 275 hours total 
exposure) significantly decreased soil pH from 5.84 to 5.05 and 
from 5.75 to 4.89 in NF and CF chambers, respectively. A high 
linear correlation was found between SO2 exposure concentration 
and soil SQ,-S levels at the end of the fumigation period (r = 0.95). 
Exchangeable Al was markedly increased at pH values below 5.5. 
The highest SO2 exposure dose caused exchangeable Al in the sur- 
face soil to be increased more than tenfold from 0.64 to 6.53% of 
the total cation exchange capacity. Long-term SO. exposure ap- 
pears to possess the potential to induce Al phytotoxicity only when 
the soil pH is reduced to below pH 5.0. 


34683 Intercomparison of MAP3S models of long-range 
transport and deposition. Shannon, J.D. (Argonne National 
Lab., IL); Kleinman, L.; Benkovitz, C.; Berkowitz, C. pp 
29-32 of Third joint conference on applications of air pollu- 
tion meteorology. Boston, MA; American Meteorological 
Society (1982). 
From 3. joint conference on applications of air pollution me- 
teorology; San Antonio, TX, USA (11 Jan 1982). 
¢ Multistate Atmospheric Power Production Pollution 
Study, begun in the mid-1970's under Department of Energy spon- 
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sorship and continued with support from the Environmental Pro- 
tection Agency, was designed to investigate the long-range trans- 
port and deposition of sulfur pollutants from utility coal combus- 
tion, but the scope has been broadened to acidic deposition from all 
sources. Many organizations and individuals have contributed to 
the program; however, the bulk of the research has been conducted 
by groups at three of the national laboratories; Argonne, Brookha- 
ven, and Battelle Pacific Northwest. The philosophy behind model- 
ing development, a key component of the overall program, has 
been that progress will be greater with separate numerical modeling 
programs at each laboratory, coordinated by frequent contact 
among modelers. This report addresses an intercomparison with 
data of the Atmospheric Impact of Residual Sulfur Oxide model of 
BNL, the Regional Air Pollution Transport model of PNL, and the 
Advanced Statistical Trajectory Regional Air Pollutant model of 
ANL. AIRSOX and RAPT model individual trajectories, while 
ASTRAP models trajectory ensembles. Parameterizations are sum- 
marized in Tables 1-3. The models are structured such that they 
apply to any pollutant in which chemical transformation can be ap- 
proximated as linear first-order; in the intercomparison below, how- 
ever, only sulfur oxides are examined. 


34684 Stratospheric sulfate from the Gareloi eruption, 
1980: Contribution to the ambient” aerosol by a poorly doc- 
umented volcanic eruption. Sedlacek, W.A.; Mroz, E.J.; 
Heiken, G. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Geophysical Research Letters; 8: No. 7, 
761-764(Jul 1981). 

While sampling stratospheric aerosols during July—August 
1980 a plume of “fresh” volcanic debris was observed in the North- 
ern hemisphere. The origin of this material seems to be a poorly 
documented explosive eruption of Gareloi valcano in the Aleutian 
Islands. The debris was sampled at an altitude of 19.2 km: almost 
twice the height of observed eruption clouds. Such remote, unob- 
served or poorly documented eruptions may be a source that helps 
maintain the “ambient” stratospheric aerosol background. 


34685 Drainage flow over complex terrain. Davis, C.G.; 
Bunker, S.S.; King, D.S.; Mutschlecner, J.P.; Barr, S.; Cle- 
ments, W.E. (Los Alamos Scientific Lab., NM). pp 203-205 
of Extended abstracts. Boston, MA; American Meteorologi- 
cal Society (1981). 

From 5. symposium on turbulence, diffusion, and air pollu- 
tion; Atlanta, GA, USA (9 Mar 1981). 

Model calculations have been carried out that attempt to 
simulate tracer release experiments at the Geysers Area. Compari- 
sons with the experimental data provide a test of our current ability 
to model pollutant transport. The calculations are carried out with 
a windfield code (ATMOS1) and an advection-diffusion code 
(ATMOS2). The resulting concentrations permit prediction of 
tracer particle collections at the measurement stations. Comparison 
of the observations and predictions of sequential and integrated 
counts shows generally good agreement, but with discrepancies in 
some instances. The method appears to be a useful one for pollutant 
transport predictions and for parametric studies such as determining 
useful meteorological monitoring networds. 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 34614, 34707, 34834 


34686 (CEA-CONF—5644) French practices concerning 
quantitative evaluation of potential atmospheric pollution con- 
nected to nuclear activities. Doury, A. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Protection). Oct 1980. 54p. (In French). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE81700879. 

Since 1945, French nuclear development has been accompa- 
nied, in the field of prevention and control of atmospheric pollu- 
tion, by special efforts which were significantly stepped up after the 
accident that occurred at Reactor no.1, Windscale, Great Britain, in 
October 1957. With a view to quantitative evaluation of concentra- 
tions and doses, a first stage has been undertaken which consisted 
in rapidly setting up practical abacuses without mathematical sup- 





4219 / ERA VOL. 7, NO. 13 


port directly deduced from full-scale tests by means of tracers on 
various French sites. Then, from approximately 1970 onwards, 
partly in answer to new necessities and new problems related to the 
radiological security of the Pacific atomic tests, one has been striv- 
ing-through necessary reliance on data obtained from different oc- 
casional or concerted ‘traced’ tests, both French and foreign, to de- 
velop a scale reduction having general, yet sufficiently simple char- 
acteristics to allow for practicality and efficiency, while being capa- 
ble of processing as many concrete problems as possible, in particu- 
lar by overstepping the rather restrictive operating limitations of 
previous abacuses. The two procedures, the first of which is still 
being used in an old version, by the nuclear sector of Electricite de 
France, while the second one begins to be applied by the Technical 
Support of the Public Authority, are presented and discussed. They 
are then compared, both as regards their respective performance 
and complementarity, and from the viewpoint of numerical results, 
especially in the light of corresponding results obtained with for- 
eign methods. 


34687 (CTA-EAV—003/79) Radionuclide dispersion in 
the atmosphere. de Moura Neto, C.; do Amorim, E.S.; Pa- 
netta, J. (Centro Tecnico Aeroespacial, Sao Jose dos 
Campos (Brazil). Inst. de Atividades Espaciais). May 1979. 
40p. (In Portuguese). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE81700968. 

The instantaneous liberation of radionuclides in the atmos- 
phere is studied in three dimensions, according to the formalism of 
the diffusion theory. The analytical solution, expose to gravitational 
and an atmospherical effects, is combined with the discretization of 
space and time in the calculation of levels of exposure. A typical 
inventory (for a PWR) was considered in the calculation of immer- 
sion doses, and the results permitted a comparative analysis among 
the different existing models. 


34688 (PB—81-187742) Emissions of naturally occurring 
radioactivity: fireclay mine and refractory plant. Andrews, 
V.E. (Office of Radiation Programs, Las Vegas, NV 
(USA)). Feb 1981. 41p. NTIS, PC A03/MF AO1. 

Atmospheric emissions of naturally occurring radioactivity 
were measured at a fireclay mine and the associated plant that pro- 
duces refractory brick products. The only significant radioactive 
emission from the mine was radon-222. An analysis of the ore ra- 
dioactivity and surface area of the mine indicated that the radon re- 
leased is comparable to that from any similar surface area of similar 
radioactivity. The major particulate radioactivity from the refrac- 
tory operation was polonium-210, released as the brick was fired. 
Approximately 26 percent of the polonium-210 in green brick was 
driven off in the kilns. 


34689 (PB—81-213795) Airborne radiological sampling of 
Mount St. Helens plumes. Andrews, V.E. (Office of Radi- 
ation Programs, Las — NV (USA)). Apr 1981. 20p. 
NTIS, PC A02/MF AO1. 

Particulate and gaseous samples for radiologial analyses were 
collected from the plumes created by eruptions of Mount St. 
Helens. The sampling aircraft and equipment used are routinely em- 
ployed in aerial radiological surveillance at the Nevada Test Site by 
the Environmental Protection Agency’s Environmental Monitoring 
Systems Laboratory in Las Vegas, Nevada. An initial sample set 
was collected on April 4, 1980, during the period of recurring 
minor eruptions. Samples were collected again on May 19 and 20 
following the major eruption of May 18. The Environmental Pro- 
tection Agency's Office of Radiation Programs analyzed the sam- 
ples for uranium and thorium isotopes, radium-226, lead-210, polo- 
nium-210, and radon-222. Other laboratories analyzed samples to 
determine particle size distribution and elemental composition. The 
only samples containing radioactivity above normal ambient levels 
were collected on May 20. Polonium-210 concentrations in the 
plume, determined from a sample collected between 5 and 30 km 
from the crater, were approximately an order of magnitude above 
background. Radon-222 concentrations in samples collected from 
the plume centerline at a distance of 15 km averaged approximately 
four times the average surface concentrations. The small increases 
in radioactivity would cause no observable adverse health effects. 
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Comparison of theoretical predictions and meas- 
en radon and radon daughter concentrations: toward valida- 
tion of the UDAD code, Momeni, M.H.; Zielen, A.J. (Ar- 
gonne National Lab., IL). pp 291-297 of Third joint confer- 
ence on applications of air pollution meteorology. Boston, 
MA; American Meteorological Society (1982). 

From 3. joint conference on applications of air pollution me- 
a San Antonio, TX, USA (11 Jan 1982). 

e Uranium Dispersion and Dosimetry (UDAD) Code was 
developed to facilitate the prediction of potential radiation doses to 
individuals and populations in the vicinity of uranium processing 
facilities. The first step in these predictions is calculation of the air- 
borne concentrations of radionuclides released during a routine in- 
dustrial operation. In spite of efforts to provide flexibility for incor- 
porating site-specific input values, the UDAD code prediction of 
airborne concentrations is subject to both theoretical and analytical 
uncertainties. The principal objectives of this study were: examina- 
tion of the effect of uncertainty of the input parameters on the pre- 
dicted concentrations of radon and radon daughters, and compari- 
son of the measured concentrations with the predictions of the 
UDAD Code on the basis of the best available input parameters. 


34691 Temporal and spatial distribution of radon-222 and 
its daughters in complex terrains. Momeni, M.H.; Carson, 
J.E. (Argonne National Lab., IL). pp 178-182 of Third joint 
conference on applications ‘of air pollution meteorology. 
Boston, MA; American Meteorological Society (1982). 

From 3. joint conference on applications of air pollution me- 
teorology; San Antonio, TX, USA (11 Jan 1982). 

In this paper, the temporal and spatial distributions of air- 
borne radon-222 and the concentrations of its daughters are report- 
ed. The data measured at these complex terrains are compared with 
those measured by the Anaconda uranium mill, Grants, New 
Mexico, which has relatively level terrain. 


34692 Diurnal radon-222 concentrations in the outflow of 
a complex basin. Clements, W.E. (Los Alamos National 
Lab., NM); Wilkening, M. pp 212-217 of Second conference 
on mountain meteorology. Boston, MA; American Meteoro- 
logical Society (1981). 

From 2. conference on mountain meteorology; Steamboat 
Springs, CO, USA (9 Nov 1981). 

Radon 222 concentrations were monitored continuously in 
the outflow from the Anderson and Putah Creek air drainage basin 
as part of the Department of Energy’s Atmospheric Studies in 
Complex Terrain September 1980 field studies. Radon 222, an inert 
gas having a half-life of 3.8 days, can be considered to be exhaled 
uniformly at a constant rate from the earth's surface throughout the 
basin. The contribution to the total radon budget from vented 
steam from geothermal wells in the Geysers area is neglected. 
Hence, radon in this application is used as an extended-source at- 
mospheric tracer in contrast with point-source release of tracer ma- 
terials. One of the purposes of this study is to help classify drainage 
flow nights in terms of the diurnal patterns of radon concentration. 
As cool slope winds move along the terrain and into the valley, the 
air masses involved accumulate radon through the night until morn- 
ing instabilities mix it to greater depths. Hence, the measured diur- 
nal trend of radon in the outflow of the basin reflects the integrated 
behavior of nocturnal flows in the basin and subsequent breakup in 
the morning. The use of this technique to classify drainage flows 
has been used by Wilkening and Rust. 


34693 Latitudinal distribution of cosmic ray produced ra- 
dionuclides, Luyanas, V.Yu.; Shopauskene, D.A.; Zinkevi- 
chyus, P.K.; Bachurin, A.A.; Ivanov, N.N. pp 24-30 of Ras- 
prostranenie primesej v okruzhayushche srede. T.6. Fizika 
atmosfery. Styro, B.I. (ed.). Vil’nyus, USSR; Mokslas 
(1980). (In Russian) 

To study in detail the seasonal variations of the atmospheric 
concentrations of cosmic rays produced radionuclides in the points 
situated at close latitudes but a great distance (about 8000 km) one 
from another, in January-August, 1976, the measurements were car- 
ried out simultaneously in Vilnius (55 deg NL, 25 deg EL) and in 
Magadan (59 deg NL, 151 deg EL). Aerosol samples were taken by 
blowing great air volumes (of the order 10° m*) through FPP-15- 
1.7 type filters. The radionuclide concentrations were determined 
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according to beta and gamma radiation after the filter ashing and 
chemical treatment of samples. The measurements carried out in 
the points remote from one another and having quite different mi- 
croclimatic and atmospheric circulation features have shown that in 
the surface air concentration values of the investigated cosmic ray 
produced radionuclides are rather close. The "Be/**P and **P/**P 
concentration ratios in Magadan were on the average higher than 
in Vilnius. It may result from a longer residence time of the radion- 
uclides in the atmosphere over Magadan than that over Vilnius. 


34694 Investigation of fallout fields statistical structure. 
Leskauskas, R.V.; Shalaveyus, S.S. pp 74-91 of Rasprostran- 
enie primesej v okruzhayushche srede. T.6. Fizika atmos- 
fery. Styro, B.I. (ed.). Vil’nyus, USSR; Mokslas (1980). (In 
Russian) 

The results of the investigations on the statistical structure of 
the *°Po and D fallout fields, using the experimental data obtained 
in 1972 and 1974 at a Moldavian experimental site where tracers 
were injected into the cumulo-nimbus clouds with anti-hail rockets, 
are presented. The data were processed by the complex method. It 
is shown that the precipitation fields are of the rather complex 
structure and those of the tracers consist of two zones. The deuter- 
ium fallout field is substantially different from the *°Po one. An 
attempt is made to connect the injection parameters of the tracers 
and the mean precipitation quantity with the structure of the 
washed out admixture fields. 


5005 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 34647 


34695 (PB—82-128034) Air quality constraints to 
statewide power plant siting. Final staff report. Peter, R.; Ro- 
senlof, M. (California Energy Resources Conservation and 
Development Commission, Sacramento (USA)). Nov 1980. 


60p. NTIS, PC A04/MF AO1. 

The object of this study was to identify those areas in Cali- 
fornia where synthetic fuel-fired power plants could be sited in the 
1990 time frame, from an air quality perspective. The synfuel-fired 
power plants considered in this new study were 500 Mw methanol- 
fired combined cycle (MFCC) and 500 Mw integrated gasifier com- 
bined-cycle (IGCC) units. For comparison purposes, 500 Mw direct 
coal-fired boilers and 500 Mw natural gas-fired combined-cycle 
units were also considered. Staff did not attempt to locate plants at 
any specific sites, but relied primarily upon a regional countywide 
analysis. The study provides an approximation, for planning pur- 
poses, of a reasonable limit of the state's power plant siting capac- 
ity, given the plant types and sizes, conditions, and assumptions 
specified. The study shows that local emission limitations often pre- 
clude certain types of power plants (particularly direct-fired coal 
plants) even when they are equipped with Best Available Control 
Technology (BACT) as required by NSR regulations. This study 
also shows that 4,000 Mw of direct-fired coal plants could poten- 
tially be sited in California in compliance with all current air qual- 
ity regulations. However, staff also found that 6,000 Mw (a 50 per- 
cent increase) of direct-fired coal plants could be sited if all air 
quality regulations but emission limitations were met. 


5006 Regulations 
REFER ALSO TO CITATION(S) 33286, 33963, 34185, 34681 


34696 (PB—81-185662) Clean Air Act: summary of GAO 
reports (October 1977 through January 1981) and ongoing re- 
views. Report to the Congress. (General Accounting Office, 
Washington, DC (USA). Community and Economic Devel- 
opment Div.). 1 Apr 1981. 28p. NTIS, PC A03/MF AO1. 

GAO has issued several reports concerning the Clean Air 
Act and its implementation and is currently reviewing various 
issues relating to the act. These reports and reviews have been sum- 
marized and updated to assist the Congress in its deliberations on 
the Clean Air Act. 
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report. Wallace, J.; Wolcott, M. (Environmental 
Agency, Ann Arbor, MI (USA)). Sep 1981. 58p. NTIS, PC 
A04/MF A0Ol. 

This report describes the analysis performed by the Test and 
Evaluation Branch to support the revised 1984 and later model year 
light duty truck (LDT) and heavy duty engine (HDV) CO regula- 
tions being considered by the Standards Development and Support 
Branch. This analysis examined the air quality impact of such regu- 
lations in both low and high altitude non-California areas under the 
presence of inspection and maintenance (I/M). Six strategies are ex- 
amined in this analysis. 


34698 (PB—82-142548) Background research for missou- 
ri inspection/maintenance regulations. Final report. (PEDCo- 
Environmental, Inc., Kansas City, MO (USA)). Sep 1981. 
187p. NTIS, PC A09/MF AO1. 

The 1977 Clean Air Act Amendments defined inspection and 
maintenance as a reasonable technique for the control of CO and 
O3 and mandated its implementation in those areas where the states 
cannot demonstrate attainment of the standards by December 31, 
1982. This document presents the results of the background re- 
search performed for the State of Missouri to assist in formulating 
their program and is a compilation of four separate reports: (1) 
Emission Analyzer Specifications; (2) Quality Assurance Proce- 
dures; (3) Inspection Station Requirements; and (4) Standardized 
Procedures for Emissions and Tampering Inspections. The basic 
procedure was to review the experience obtained in other I/M pro- 
grams and to formulate a specific program for the State of Missouri 
based on their unique needs. In addition to summarizing the experi- 
ence of others, the evaluation of the costs of the various aspects of 
the proposed program are included. 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 


REFER ALSO TO CITATION(S) 33167, 33173, 34719, 34743 


34699 (DOE/SR/10018—7) Vascular flora of Douglas 
Point, Charles County, Maryland, Final report. Miles, K.J. 
(Charles County Community Coll., La Plata) MD (USA)). 
1980. Contract AS09-79SR10018. 23p. NTIS, PC A 

AO1. Order Number DE82007771. 

The environment and vascular flora of a 561 hectare (1400 
acre) site on the western shore of the Chesapeake Bay in Maryland 
are described. Six habitats are represented: mixed hardwood forest, 
pine forest, open field, freshwater marsh, shrub swamp, and tree 
swamp. An annotated list of 531 species is included. 


34700 (INIS-mf—6851, pp v) Model of a tank in the 
study on earth specific resistance. Hydari, A.; Panaka, P. 
(Lembaga Iimu Pengetahuan fade, Bandung (Indone- 
sia). Lembaga Fisika Nasional). 1980. (In Indonesian). Dep. 
NTIS (US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

Determination of specific resistivity of earth in a tank using 
spheric isolator sinked in NaCl solution is carried out. The solution 
contains 1.9 kilogrammes of NaCl in 1750 litres of water with spe- 
cific resistance of 340 ohm-cm. Geometry of the measurement is 
also described. 


34701 (INIS-mf—6851, pp v) wre spectral character- 
istic analysis of telephoto. Sardy, S. (Universitas Indonesia, 
Jakarta (Indonesia). Fakultas Teknik); Jatno, S. (Bandung 
Inst. of Tech. (Indonesia). Physics Dept.). 1980. (in Indone- 
sian). Dep. NTIS (US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 
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The optical spectral characteristic of a material is its reflec- 
tance. There are two approximations for the analysis of data inter- 
pretation of optical spectral characteristics, i.e. photograph orienta- 
tion and numeric orientation. They support each other in remote 
sensing technique. The photograph and numerical information of 
LANSAT can be processed by computer, using automatic sensing 
system, which is important for natural resources management in 
Indonesia. 


34702 (INIS-mf—6854, pp v) Spectral reflectance meas- 
urements of several leaves and plants. Batubara, J.E. (Uni- 
versitas Indonesia, Jakarta (Indonesia). Fakultas Kedok- 
teran); Djojo, W. (TNI-Angkatan Udara, Jakarta (Indone- 
sia). Jawatan Komunikasi dan Elektronika); Wirjosoedirdjo, 
S.J. (Bandung Inst. of Tech. Physics Dept.). 1981. (In Indo- 
nesian). Dep. NTIS (US Sales Only). 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

The reflectant characteristic of earth surface is essentials for 
remote sensing. The results of the spectral reflectance measurement 
of various leaves and plants using photometer are presented. Var- 
ious factors effecting the reflectance of the surface of the materials 
being measured are investigated. 


34703 Effects of topsoil-storage duration on inoculum po- 
tential of vesicular-arbuscular mycorrhizae. Liberta, A.E. (Il- 
linois State Univ. Normal). pp 45-48 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 

Geene D.H. (ed.). Lexington, KY; University of Kentucky 
1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

A corn bioassay was used to measure the relative inoculum 
potentials of vesicular-arbuscular mycorrhizae in undisturbed top- 
_ soil and in three topsoil samples that had been stored for 1, 2, or 3 
years. The results show that mycorrhizal inoculum potential de- 
creased as storage time increased. 


34704 Mapping, characterization and genesis of mine 
soils on a reclamation research area in Wise County, Virginia. 
Daniels, W.L.; Amos, D.F. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg). pp 261-266 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
Goel” D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

To serve as a data base for a large-scale interdisciplinary rec- 
lamation research project in Wise County, Virginia, we unertook 
the detailed mapping and characterization of the area’s mine soils. 
Initially, more than 240 locations across the 135 ha site were sam- 
pled to obtain a quick assessment of pH and nutrient status. Each 
sampling location was evaluated for soil color, soil texture, percent 
coarse fragments, vegetative cover and spoil rock composition. 
Samples from each location were analyzed for pH, Ca, Mg, P and 
soluble salts. We found that darker spoil materials do not necessar- 
ily inhibit plant growth, and that dilute, double-acid extractable P, 
Ca, and Mg do not accurately reflect plant-available P, Ca and Mg 
in these soil systems. Our mapping legend was based on th Virginia 
USDA-Soil Conservation Service legend using pH, slope, stoniness, 
texture and depth to bedrock as differentiating criteria. Extreme 
variability in the spoil materials has necessitated the delineation of 
more than 20 different mapping units. Differentiating criteria have 
been modified to include an additional slope class and to reflect the 
influence of rock composition on soil genesis and properties impor- 
tant to plant growth. Thirty soil pits have been described in an 
effort to accurately characterize the mapping units. Vigorous root 
growth combined with freezing and thawing cycles has caused 
rapid loosening and darkening of A horizons. Cambic B horizons 
have been described in several mine soils less than 15 years of age. 
Areas of poor vegetative growth are frequently underlain by shal- 
low, compacted zones which severely limit root growth. These 
compact traffic pans underlie more than 40% of the research area. 
Soil development and vegetative growth occur relatively rapidly 
when careful minespoil placement results in several feet of uncom- 
pacted, non-acidic spoil at the land surface. 


51 eo SCIENCES, TERRESTRIAL 
05 Site Resource And Use Studies 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 33150, 33168, 33169, 33174, 33179, 33180, 
33187, 33274, 33315, 33965, 34650, 34682, 34732 


34705 (CED—81-131) Solid waste disposal practices: 
open dumps not identified. states face funding problems. 
(General Accounting Office, Washington, DC (USA)). Jul 
1981. 53p. NTIS, PC A04/MF AO0O1. 

The problems of disposal and treatment of solid wastes from 
industrial, commercial, and residential sources are reported. The 
municipal waste and disposal facilities receive household wastes, 
medical wastes, paints, pesticides, dead animals, metals, plastics, and 
liquid chemical wastes. Many facilities are located on land that has 
little or no value for other uses, which poses the greatest potential 
for environmental damage, surface water and ground water con- 
tamination. Sanitary landfilling is a method of disposing of solid 
waste with only minimal damage to the environment and poses no 
hazard to public health or safety. Solid waste is also disposed on 
land through: surface impoundments (lagoons, pits, and ponds) for 
liquid wastes, and landspreading of sewage, industrial, and other 
sludges. Incineration and various resource recovery techniques are 
used to process waste. It is concluded that each of these processes 
results in a residue which must still be disposed of on the land. Sug- 
gestions for improved waste disposal are presented. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 33410, 33411, 33414, 33422, 34689, 34784, 
34798, 34802, 35332 


34706 (SRO—819-12) Savannah River Ecology Labora- 
tory, University of Georgia, annual report. (Georgia Univ., 
Athens (USA). Inst. of Ecology). Aug 1981. Contract 
AC09-76SR00819. 169p. NTIS, PC A08/MF AOl1. Order 
Number DE82007710. 

Each of the four main sections of the report were abstracted 
and indexed individually for EDB/ERA. Sections are also included 
on cooperative programs with the Department of Energy, National 
Environmental Research Park programs, a bibliography, and papers 
in press. (JGB) 


34707 (PB—82-123316) Results of environmental radio- 
activity measurements in the member states of the European 
Community for air, deposition, water, milk in 1979. Radiolog- 
ical Protection No. 20. (Commission of the European Com- 
munities, Luxembourg). [nd]. 263p. (In Several Languages). 
(EUR—7032-DA). NTIS PC E10/MF E10. 

This 19th report on environmental radioactivity, published 
by the Health and Safety Directorate of the Commission of the Eu- 
ropean Communities, is based on measurements of the radioactive 
contamination of the air, of deposition, of surface water, and of 
milk in each of the nine Member States during 1979. The results are 
presented under four main headings: (1) Artificial radioactivity in 
the air at ground level; (2) artificial radioactivity of deposition, i.e. 
fall-out and rain; (3) radioactivity of drinking water, surface waters, 
and the sea; and (4) radioactivity of milk. Measurements were made 
of specific nuclides and of overall radioactivity. A list of measuring 
laboratories and sampling stations for air, deposition, and milk is in- 
cluded, together with lists of available reports in this field published 
by the various Member States, by the JRC - Ispra, and the CEC. 


5104 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 33780 


5105 Site Resource And Use Studies 
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REFER ALSO TO CITATION(S) 33132, 33136, 33142, 33143, 33145, 33146, 
33147, 33148, 33149, 33150, 33151, a4 ity 33158, 33160, 33163, 33164, 
33165, 33166, 33167, 33168, 33169, 33172, 33173, 33176, 33177, 33178, 
33181, 33188, 33189, 33190, 33191, 33198 33193, 33194, 33195, 33196, 33197, 
33274, 33281, 33418, 33454, 33661, 33966, 34703, 34704, 34714, 34749, 34781 


34708 (DOE/EV/10395—T3) National agricultural lands 
study. Final report. (National Agricultural Lands Study, 
Washington, DC (USA)). 1982. Contract AI01-80EV 10395. 
103p. NTIS, PC A06/MF AO0l. Order Number 
DE82006230. 

An interagency study was launched in 1979 to determine the 
availability of the nation’s agricultural lands, the extent and causes 
of their conversion to other uses, and ways in which these lands 
might be retained for agricultural purposes. The seven primary 
areas investigated are: agricultural lands in national and internation- 
al perspective; America’s agricultural land base; demands on agri- 
cultural land; allocation of agricultural land among competing de- 
mands; consequences of the infrastructure of US agriculture when 
agricultural lands are converted to non-agricultural uses; state and 
local actions affecting agricultural land availability for agricultural 
production; and influence of Federal programs on the availability of 
agricultural land. The study's principal findings, conclusions, and 
recommendations are presented. (JGB) 


34709 (PB—81-216806) Kriging analysis of mean annual 
precipitation, Powder River Basin, Montana and Wyoming. 
Final report. Karlinger, M.R.; Skrivan, J.A. (Geolo iy 
Survey, Tacoma, WA (USA). Water Resources Div.). 

1981. 32p. NTIS, PC A03/MF A011. 

Kriging is a statistical estimation technique for regionalized 
variables that exhibit an autocorrelation structure. Such structure 
can be described by a semi-variogram of the observed data. The 
punctual-kriging estimate at any point is a weighted average of the 
data, where the weights are determined by using the semi-vario- 
gram and an assumed drift, or lack of drift, in the data. Mean 
annual precipitation is an important variable when considering res- 
toration of coal strip-mining lands in the Powder River basin, Mon- 
tana and Wyoming. Two punctual-kriging analyses involving data 
at 60 stations were made--one assuming no drift in precipitation and 
one a partial quadratic drift simulating orographic effects. Contour 
maps of estimates of mean annual precipitation based on a period of 
10 years of data were similar for both analyses, as were the corre- 
sponding kriging errors. 


34710 (PB—82-130162) Pacific coast ecological inven- 
tory: user's guide and information base. Final report. Becca- 
sio, A.D.; Isakson, J.S.; Redfield, A.E.; Blaylock, W.M.; 
Finney, H.C. (Dames and Moore, Washington, DC (USA). 
Oct 1981. 170p. NTIS, PC A08/MF AO1. 

This study provides an inventory of important ecological re- 
sources along the Pacific Coastal Zone. This inventory is intended 
to provide government and industry decisionmakers with valuable 
ecological information which will assist in the regional siting of oil- 
and gas-processing and manufacturing facilities and their respective 
transportation systems. The preparation of this ecological inventory 
involved four major tasks: the collection, review, and analysis of 
available data on coastal fish and wildlife species and their habitats 
and special land-use areas; the synthesis and compilation of these 
data into a format which is compatible with the requirements of 
1:250,000-scale mapping; the preparation of a series of 30 resource 
inventory graphics for the Pacific Coastal Zone; and the prepara- 
tion of a report narrative keyed to the inventory graphics. 


34711 (PB—82-143827) Nesting habitat and nest site se- 
lection by the bald eagle in Maryland. Final report. Mosher, 
J.A.; Andrew, J.M. (Maryland Univ., Frostburg (USA). Ap- 

hian Environmental Lab.). Jul 1981. 4p. NTIS, PC 
A03/MF A0O1. 

Habitat at 70 bald eagle (Haliaeetus leucocephalus) nest sites 
was quantified and compared with evaluations at 139 random habi- 
tat plots located in the Chesapeake Bay region of Maryland. Bald 
eagles selected vegetationally open habitats near water and away 
from selected human activities relative to random habitat plots. 
Successful nest sites were located in denser forest stands farther 
from water and unoccupied structures than unsuccessful nest sites. 
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34712 (PB—82-145939) Surface mining: soil, coal, and 
society. (National Academy of Sciences - National Research 
Council, Washi m, DC (USA)). Jun 1981. 248p. NTIS, 
PC Al1/MF AOl. 

Two editorials drew attention to a number of the broad 
public policy issues that relate agriculture and energy. Important 
questions were raised concerning the massive expenditures for im- 
ported oil and the attempt to balance these foreign payments 
through the export of agricultural products; the high levels of soil 
erosion associated with current agricultural production; and the 
possibility that available agricultural land would be impaired by 
strip mining for coal. At the request of the U.S. Bureau of Mines, 
the National Academy of Sciences organized a task force, to ex- 
plore these issues. The task force identified topics relevant to the 
uses and social values of land and soil in relation to surface mining 
for coal, ranging from basic soil geology and mining to optimiz- 
ation of resource management. The Bureau of Mines then commis- 
sioned this more detailed study of soil as a resource in relation to 
surface mining for coal. The committee divided into three working 
panels to explore the topics of: Soil Genesis, Mining and Reclama- 
tion, and Values and Choice. The panels augmented their member- 
ship where necessary in order to deal adequately with the problems 
before them. Using the documents and information gathered by the 
panels the committee developed this report. 


34713 Planning for postmining land use. Green, J.E. 
(Miami Univ., Oxford, OW). pp 171-173 of 19 1981 symposium 
on surface-mining hydrology, sedimentology, and reclama- 
tion. Graves, D.H. (ed.). Lexington, KY; University of Ken- 
tucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Land use planners are concerned about the loss of land to 
urban uses, i.e., housing, commercial development, highways, and 
the like. Often this loss represents land that is important in other 
senses such as agriculture. Such losses have often been quoted at 
approximately one million acres per year. At the same time, recla- 
mation specialists are concerned that land mined for coal be re- 
turned to productive use. Such productive use in the past has fre- 
quently been oriented toward recreation, forestry, agriculture or 
other such use. Appropriate planning for post-mining land use 
could identify a more specific mix of alternatives that could serve 
to offset the losses of urban growth. Of special interst are those 
post-mining land uses that represent successful reclamation respon- 
sive to local land use needs. Analysis of such examples indicates 
that they include: county fairgrounds (Ohio), housing (West Vir- 
gina), orchards (Illinois), and vineyards (Kentucky) to name just a 
few. When grouped geographically according to conditions such as 
climate, overburden characteristics, slope and native vegetation, 
these successful endeavors serve as a guide to development alterna- 
tives in areas of similar geographic settings. This geo-reference file 
quickly provides the reclamation specialist with information on the 
possibilities of land use mixes, thereby enhancing potential environ- 
mental diversity. Such choice is especially beneficial in areas of 
steep terrain where land capable of development is at a premium. 


5106 Regulations 
REFER ALSO TO CITATION(S) 33141 


34714 (ORNL/TM—7768) Impact of the resource con- 
servation and recovery act on energy facility siting. Teve- 
paugh, C.W. (Oak Ridge National Lab., TN (USA)). Jan 
1985. Contract W-7405-ENG-26. 176p. NTIS, PC A09/MF 
A01. Order Number DE82010339. 
The Resource Conservation and Recovery Act (RCRA) of 
1976 is a multifaceted approach to the management of both solid 
and hazardous waste. The focus of this research is on the RCRA 
mandated proposed regulations for the siting of hazardous waste 
disposal facilities. This research is an analysis of the interactions 
among hazardous waste disposal facilities, energy supply technol- 
Ogies and land use issues. This study addresses the impact of RCRA 
hazardous waste regulations in a descriptive and exploratory 
manner. A literature and legislative review, interviews and letters 
of inquiry were synthesized to identify the relationship between 
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RCRA hazardous waste regulations and the siting of selected 
energy supply technologies. The results of this synthesis were used 
to determine if and how RCRA influences national land use issues. 
It was found that the interaction between RCRA and the siting of 
hazardous waste disposal facilities required by energy supply tech- 
nologies will impact national land use issues. All energy supply 
technologies reviewed generate hazardous waste. The siting of in- 
dustrial functions such as energy supply facilities and hazardous 
waste disposal facilities will influence future development patterns. 
The micro-level impacts from the siting of hazardous waste disposal 
facilities will produce a ripple effect on land use with successive 
buffer zones developing around the facilities due to the interactive 
growth of the land use sectors. 


34715 (PB—81-191348) Revegetation of acid mining 
wastes in central Idaho. Forest Service research paper 
Farmer, E.E.; Richardson, B.Z.; Brown, R.W. (Forest aa. 
ice, Ogden, UT (USA). Intermountain Forest and Range 
Experiment Station). 1976. 24p. NTIS, PC A02/MF A0O1. 

The results of 2 years of revegetation research on acid 
mining wastes in central Idaho are described. Three types of main 
plots were used, each containing 12 treatments. Treatments are 
evaluated in terms of both vegetative production and ground cover. 
Vegetative species are evaluated in terms of their density and per- 
sistence under different treatment conditions. Coupled with a fertil- 
ization program, topdressing of mining wastes with selected over- 
burden materials appears to be a highly desirable revegetation prac- 
tice. 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 33286 
5201 Basic Studies 


34716 (DOE/EV/00639—23) Flux of energy and essen- 
tial elements through the continental shelf ecosystem. Prog- 
ress report. Pomeroy, L.R. (Georgia Univ., Athens (USA). 
Inst. of Ecology). 30 Nov 1981. Contract AS09-76EV00639. 
297p. NTIS, PC Al13/MF A0Ol. Order Number 
DE82007254 

There are three distinct but not mutually exclusive areas of 
research in this contract, studies of intrusions of the west wall! of 
the Gulf Stream onto the outer continental shelf, studies of the flux 
of materials across nearshore density fronts, and advances in under- 
standing of the planktonic food web of the continental shelf. Stud- 
ies of frontal events on the outer and inner continental shelf involve 
distinctive physical and chemical regimes and have proven to re- 
quire distinctive biological approaches. The studies of the food web 
run through our work on both of the frontal regimes, but certain 
aspects have become subjects in their own right. We have devel- 
oped a simulation model of the flux of energy through the conti- 
nental shelf food web which we believe to be more realistic than 
previous ones of its type. We have examined several of the many 
roles of dissolved organic compounds in sea water which originate 
either from release by phytoplankton, digestive processes or meta- 
bolites of zooplankton, or extracellular digestion of microorganisms. 
Methods have been developed under this contract to measure both 
the chelating capacity of naturally occurring organic materials and 
the copper concentration in the water. It has been possible to char- 
acterize the effects, both toxic and stimulatory, of copper on photo- 
synthesis of naturally occurring phytoplankton populations. It is 
possible to characterize in considerable detail the course of biologi- 
cal events associated with meanders of the Gulf Stream. We are 
now in a position to explain the limits to biological productivity of 
the outer continental shelf of the southeastern US and the reasons 
why that biological production moves through the food web in the 
characteristic way that it does. 
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34717 (PB—81-196263) Environmental assessment of the 
Alaskan continental shelf: reports of principal investigators. 
Volume 1: reactors - birds, plankton, littoral, benthos. (Na- 
tional Oceanic and Atmospheric Administration, Rockville, 
MD (USA). Environmental Research Labs.). 1980. 815p. 
NTIS, PC A99/MF A0O1. 

Simulation modeling of marine bird population energetics, 
food consumption, and sensitivity to perturbation was performed. 
Shorebird dependence on Arctic: littoral habitats was studied as 
well as the distribution, abundance, and feeding ecology of birds as- 
sociated with pack ice. A study of the population numbers and pro- 
ductivity of colonial seabirds is included. Plankton studies in the 
Bering Sea and an environmental assessment of selected habitats in 
the Arctic littoral system are also included. The distribution, abun- 
dance, community structure, and trophic relationships of the 
benthos of the Northeastern Gulf of Alaskan from Yakutat Bay to 
Cross Sound and the distribution, abundance, diversity, and produc- 
tivity of the Western Sea benthos were studied. 


34718 (PNL-SA—10037) Some recent progress in the or- 
ganic chemistry of water chlorination. Bean, R.M. (Pacific 
Northwest Lab., Richland, WA (USA)). Nov 1981. Con- 
tract AC06-76RL01830. 13p. (CONF-8110151—1). NTIS, 
PC A02/MF AO1. Order pn DE82005946. 

From 4. water chlorination: environmental and health ef- 
fects; Monterey, CA, USA (19 Oct 1981). 

Research progress that has been recently in understanding 
the organic reactions occuring during low-level chlorination of nat- 
ural waters is reviewed. Topics discussed are: humate materials: po- 
tential interactions with aqueous chlorine; effects of pH on reactiv- 
ity of aqueous chlorine at low concentrations; natural phenolics as 
substrates for chlorine: haloform production; proteins as substrates 
for chlorine: production of carbon dioxide and haloacetonitriles, 
and depolymerization reactions. 


34719 (SRO-NERP—7) Studies of aquatic and terrestrial 
environments of the Savannah River Plant, South Carolina: a 
bibliography. Wiener, J.G.; Smith, M.H. (Savannah River 
Ecology Lab., Aiken, Sc (USA)). May 1981. Contract 
ACO09-76SR00819. 132p. NTIS, PC A07/MF AOl. Order 
Number DE82007709. 

This bibliography contains references concerning the aquatic 
and terrestrial environments of the Savannah River Plant, which 
has become a strong focal point of ecological research in the south- 
eastern United States since its origin in the early 1950's. Although 
the bibliography is strongly oriented towards ecological studies, 
references from certain other scientific fields, such as hydrology, 
geology, geochemistry, meteorology, etc., are included. References 
in the bibliography are listed alphabetically by author and year and 
are cross-indexed according to four broad categories: (1) habitats; 
(2) descriptive data; (3) types of studies; and (4) component classifi- 
cation. In addition to the four categories listed above, two others, 
dissertations and theses and bibliographies, have been included to 
allow easy retrieval of information on graduate theses and bibliog- 
raphies pertaining to the Savannah River Plant site. 


— Nitrogen recycling and biological populations in 
pwelling ecosystems, Whitledge, T.E. (Brookhaven Nation- 

ri Lab., Upton, NY). pp 257-273 of Coastal upwelling. 

ashington, DC; American Geophysical Union (1981). 

Nutrient recycling has been studied in the upwelling areas of 

Baja California, northwest Africa, and Peru. Biological regenera- 
tion contributes significant quantities of recycled nitrogen, which 
are utilized in productivity processes. Each area has a different 
combination of organisms, which leads to differences in the relative 
contributions of zooplankton, nekton, or benthos to the nutrient 
cycles. Comparisons of ammonium regeneration rates of zooplank- 
ton and nekton-micronekton populations in the three upwelling 
areas show that zooplankton recycle less nitrogen in the Baja Cali- 
fornia and Peru systems than nekton do. In the northwest African 
upwelling region, however, zooplankton fish, and benthic inputs are 
all substantial. In recent years the Peruvian upwelling system has 
been altered with the decline of the anchoveta population and an 
increase in the importance of zooplankton in nutrient recycling. 
The distribution of recycled nitrogen in transects across the shelf at 
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10 and 15°S suggests that regeneration is important in both areas, 
but the distributions of ammonium and urea are not entirely coinci- 
dent, indicating differences in their production and utilization. 


34721 Lead-210 analyses of sediment accumulation rates 
in five Southern Illinois surface mine lakes. Brugam, R.B.; 
Carlson, M.A. pp 195-199 of 1981 symposium on surface- 
mining hydrology, sedimentology, and reclamation. Graves, 
D.H. (ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

210Pb is a naturally occurring radionuclide with a short half- 
life (22 yrs) which can be used to determine sedimentation rates in 
lakes. The technique was applied in 5 Southern Illinois surface mine 
lakes where it revealed past sedimentation rates to have been ex- 
tremely variable. In some of the lakes there was evidence for exten- 
sive slumping immediately after mining ceased followed by a more 
regular sedimentary regime that continued until the present. In 
others there have been one or more changes in sediment accumula- 
tion rates since lacustrine sedimentation began. These results sug- 
gest that simply measuring the amount of sediment that has accu- 
mulated in a surface mine lake since mining ceased is inadequate to 
determine filling rates. Sedimentation rates in the 5 lakes varied 
from .60 +- .19 to 1.46 +- .19 cm/y. These rates are similar to nat- 
ural lakes with moderately disturbed watersheds. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 33133, 33175, 33184, 33185, 33186, 33199, 
33273, 33275, 33276, 33277, 33279, 33283, 33315, 33454, 33965, 34650, 34674, 
34675, 34676, 34706, 34718, 34738, 34866 


34722 (EUR—6827-EN) Exchange of information con- 
cerning atmospheric pollution by certain sulphur compounds 
and suspended particulates in the European Community. 
Annual report Jan-Dec 77. De Bruyn, W.A. (Commission of 
the European Communities, Luxembourg). 1980. 225p. 
NTIS PC E09/MF E09. 

Sulfur compounds and suspended particulate matter are the 
two most common pollutants in the atmosphere measured to estab- 
lish their spatial and temporal distribution. This 2nd Annual Report 
of a three year pilot study summarizes and evaluates data for the 
year 1977 obtained from sampling and measuring stations in the 
Member States of the EEC in accordance with an agreed proce- 
dure. 


34723 (PB—81-185431) Water quality in an Idaho stream 
degraded by acid mines waters. General technical report. 
Platts, W.S.; Martin, S.B.; Primbs, E.R.J. (Forest Service, 
Ogden, UT (USA). Intermountain Forest and Range Ex- 
periment Station). 1980. 26p. NTIS, PC A03/MF AO1. 

The report discusses studies made from 1967 through 1977 
that show seepage from the no longer operating Blackbird Mine in 
east central Idaho has resulted in acidic waters high in sediment 
and heavy metals. It suggests high concentrations of cobalt, copper, 
iron, manganese, lead, and zinc in the Panther Creek drainage are 
the probable cause of diminished insect and fish populations in the 
area. 


34724 (PB—82-856923) Desalination of water. June, 
1970-December, 1981 (citations from the Engineering Index 
Data Base). Report for Jun 70-Dec 81. (National Technical 
Information Service, Springfield, VA (USA)). Dec 1981. 
262p. NTIS PC NO1/MF NO1. 

The industrial desalination of water is discussed with particu- 
lar reference to large scale plants in the Middle East. Methods in- 
clude electrodialysis, reverse osmosis, and ion exchange. Problems 
associated with corrosion and scale formation are also discussed. 
(This updated bibliography contains 268 citations, 68 of which are 
new entries to the previous edition.) 
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34725 (UCID—19279) Equations, boundary and initial 
conditions for a two-dimensional carbon cycle model. Viecelli, 
J.A.; Ellsaesser, H.W.; Burt, J.E. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 10 Dec 1981. 
Contract W-7405-ENG-48. 16p. NTIS, PC A02/MF AOl. 
Order Number DE82010216. 

The equations used in a recent study of ocean carbon trans- 
port and CO, uptake are given in this note. The two-dimensional 
model described has been useful for reconciling estimates of down- 
ward eddy mixing rates obtained from GEOSECS radioisotopic 
measurements with estimates obtained from the natural equilibrium 
4C concentration in deep water. 


34726 Fate of nutrient enrichment on continental shelves 
as indicated by the C/N content of bottom sediments. Walsh, 
J.J.; Premuzic, E.T.; Whitledge, T.E. (Brookhaven National 
Lab., Upton, NY). pp 13-49 of Ecohydrodynamics. Nihoul, 
J.C.J. (ed.). Amsterdam, Netherlands; Elsevier Scientific 
Publishing Co. (1981). 

The amount of organic matter is greater in the sediments of 
the upper slope than those on the shelf off Peru, Southwest Africa, 
Northwest Africa, California, Oregon, Brazil, Texas-Louisiana, 
Alaska, Europe, and in composite over 50 m depth intervals along 
the US coast from Florida to Maine. All of these sediments past the 
mud line at the shelf-break contain > 1% carbon such that the 
lower C/N ratios of these slope regions are not a result of sorption 
of nitrogen on clay minerals, but reflect marine origin of the detri- 
tus. A%*C values = 25 appear to indicate carbon of terrestrial 
origin and = 21 of marine origin. The wealth of information sum- 
marized in this analysis suggests that most terrestrial material of a 
C/N > 10, with a °C = 25, is now either trapped in estuaries or 
has been deposited on the shelf-slope during glacial periods of the 
Pleistocene. The marine carbon, mainly ungrazed phytoplankton of 
a C/N < 6 and a 6*°C S 21, appears to transit the present shelf 
and be deposited on the upper slope, whether the source of nutri- 
ents is at the coast from coastal upwelling and river runoff or at the 
shelf-break from eddy-induced upwelling and tidal mixing. Based 
on carbon and nitrogen budgets of the annual fluxes of these ele- 
ments through food webs of the Mid-Atlantic Bight, Gulf of 
Mexico, Bering Sea, and the Peru Upwelling, about 50% to as 
much as 75% of the primary production of the shelves may be ex- 
ported to the continental slope. Organic phosphorous is presently a 
major constituent of the sediment pool of this element on the North 
Carolina upper slope, but not on the rise, suggesting that early dia- 
genesis of this recent marine carbon has apparently not yet been 
completed. 


34727 Simple chemo-mathematical model as a tool in 
managing surface mine sediment ponds. Evangelou, V.P. 
(Univ. of Kentucky, Lexington); Rawlings, F.; Crutchfield, 
J.D.; Shannon, E.A. pp 49-58 of 1981 symposium on sur- 
face-mining hydrology, sedimentology, and reclamation. 
Gsene D.H. (ed.). Lexington, KY; University of Kentucky 
(1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Soil-water interactions can be used as a tool in predicting 
degree of clay dispersion in surface-mine sediment ponds. The pa- 
rameters considered in describing soil-water interactions are: cation 
exchange capacity, surface charge generation, double layer interac- 
tions, solution composition, relative affinity for the different cations 
by the exchange phase, ionic strength and clay mineralogy. The 
model derived is based on work carried out on clay samples ob- 
tained from a sediment pond in Eastern Kentucky. It is assumed, 
that the clay mineralogy of the sample is to some degree repre- 
sentative of a larger area, and is not unique to that particular pond. 
The principle of the model is based on empirically correlating ionic 
strength (I) with electroconductivity (EC) and then calculating a 
relative double layer thickness (DLT). The latter is then empirical- 
ly correlated with relative rates of clay settling. The results show 
that the ionic strength (I) of the water can be calculated by the 
equation I = EC) (0.014), (EC in mmhos/cm). Furthermore, the 
results show with a calculated DLT of less than 15, clays will be in 
a flocculated state. A DLT value of around 20 shows that clays 
will be in a dispersed state. The above are applicable with a sodium 


adsorption ratio (SAR) of less than 5.5. 
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34728 Energy content, composition, and associated water 
chemistry of wastes in the coal-preparation plant of the Green 
Valley-Wabash Mine, Vigo County, Indiana. Eggert, D.L.; 
Hailer, J.G.; Irwin, P.N.; Miller, L.V. (Indiana Geological 
Survey, Bloomington, IN). pp 143-149 of 1981 symposium 
on surface-mining hydrology, ———a and reclama- 
tion. Graves, D.H. (ed.). Lexington, KY; University of Ken- 
tucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The site of the abandoned Green Valley-Wabash Mine, Vigo 
County, IN contains about 61 acres of wastes as much as 55 feet 
thick from a coal-preparation plant. The wastes, estimated at more 
than 5 million tons, are composed of coal, sulfide minerals, and sili- 
cate minerals in gob piles, tailings ponds, and gob dams. Analyses 
of coal tailings showed the following ranges: high temperature 
(750°C) ash, 13.1 to 35.5%; total sulfur, 3.5 to 9.3%; and heat con- 
tent, 8000 to 11,750 Btu/lb. Analyses of the gob showed the follow- 
ing ranges: high-temperature ash, 38.8 to 79.4%; sulfur, 4.9 to 
23.8%; and heat content, 1360 to 5470 Btu/lb. Washability tests on 
gob samples indicated that some beneficiation was possible and that 
about 1 million tons of coal might be recoverable. Major, minor, 
and trace-element determinations were made for 19 elements in se- 
lected samples of coal wastes. The following trace elements were 
sought or determined: Pb, Ni, Zn, Y, V, Cu, Cr, Ba, Mn, and Sr. 
Five water samples were taken for geochemical analysis; they were 
from (1) West Little Sugar Creek above the site; (2) West Little 
Sugar Creek below the mine-drainage area; (3) one of the small 
streams that drain the site; (4) a well in a waste pile; (5) a tailings 
pond. The pH of West Little Sugar Creek decreased from 7.78 
above the site to 4.24 below. Concentrations of 10 to 16 elements 
measured in water samples from West Little Sugar Creek increased 
significantly below the mine-drainage area. Total iron was 0.2 mg/l 
above the site and 380 mg/1 below; 86% was ferrous iron. Sulfate 
was 66 mg/l above and 1600 mg/1 below. Aluminum was 0.06 
mg/1 above and 74 mg/1 below. The highest concentration of dis- 
solved solids (118,000 mg/1 TDS), predominantly as ferrous iron 
and sulfate, was in the ground water from within the waste pile. 


34729 Water impoundments in mined land spoil material, 
Big Sky Mine, Montana. Goering, J.D.; Dollhopf, D.J. 
(Montana State Univ., Bozeman). pp 331-335 of 1981 sym- 
posium on surface-mining hydrology, sedimentology, and 
reclamation. Graves, D.H. (ed.). Lexington, KY; University 
of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Surace water resources in the unglaciated Northern Great 
Plains region are limited. Large scale strip mining in this area could 
provide an opportunity to increase the number of these water re- 
sources for fish, wildlife, livestock and recreational uses. The hy- 
drology of an impoundment located in a final mine cut at the Pea- 
body Coal Company Big Sky Mine was studied from 1976 through 
1979. The impoundment water budget indicated that desiccation 
and surface outflow were unlikely. The impoundment water qual- 
ity, although very hard, was adequate for its intended purposes, and 
there was apparently no progressive degradation in water quality 
parameters analyzed. 


34730 Sedimentation ponds and their impact on water 
quality. Bucek, M.F. pp 345-354 of 1981 symposium on sur- 
face-mining hydrology, sedimentology, and reclamation. 
Csene D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The quality of effluents draining from reclamation sites 
varies depending on the regional as well as the site specific condi- 
tions. The paper presents a statistical summary of the collected data 
and shows the ranges of values for various pollutants characteristic 
of the major coal mining regions. Most of the sedimentation ponds 
are effective in reducing the concentrations of total suspended 
solids to meet the water quality criteria during the base flow condi- 
tions, but are not effective or only marginally effective during 
runoff events. Eight to 75% of the measured samples from the 
monitoring sites exceeded 70 mg/l concentrations of suspended 
solids. Total iron concentrations of 7.0 mg/l were exceeded in 4 to 


52 ENVIRONMENTAL SCIENCES, AQUATIC 
5203 Radioactive Materials Monitoring And Transport 


75 percent of the measured samples. The efficiency of sedimenta- 
tion ponds in the removal of total suspended solids expressed in 
percent reduction correlated with varying intensity runoff events is 
also discussed. The results of this analysis are in basic agreement 
with the results of the Mann Whitney statistical test (testing the sig- 
nificance of differences in quality of sedimentation pond inflow and 
outflow). Most of the ponds show no significant impact on levels of 
chemical pollutants; the particulate pollutant levels are reducing 
during low flow conditions only. 


34731 Is sediment a pollutant. del Rio, J.R. (Dept. of the 
Interior, Washington, DC). pp 435-438 of 1981 symposium 
on surface-mining hydrology, sedimentology, and reclama- 
tion. Graves, D.H. (ed.). Lexington, KY; University of Ken- 
tucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; ep KY, USA (7 Dec 1981). 

The Surface Mining Control and Reclamation Act of 1977 
(P.L. 95-87) requires, under section 515(b)(10)(B)(i), that persons 
conducting surface mining operations prevent, to the extent possible 
using the best technology currently available, additional contribu- 
tions of suspended solids to streamflow, and comply with water 
quality requirements set by State and Federal laws. Sediment has 
been labeled a pollutant because it reduces photosynthesis; detracts 
from recreation; destroys aquatic habitats; carries other pollutants, 
bacteria, and viruses; and increases water treatment cost. For these 
and several other reasons, effluent standards for total suspended 
solids (TSS) and settleable solids (SS) have been promulgated or 
are being proposed in regulations. The technical support for, and 
soundness of, classifying sediment as a pollutant are discussed. 


34732 Role of river transported organic carbon in the 
global cycle. pp 16-23 of Carbon dioxide effects research 
and assessment program: flux of original carbon by rivers to 
the oceans. Washington, DC; National Academy of Sci- 
ences -Naional Research Council (1981). 

The complex balance between storage, release, and respira- 
tion (oxidation) of organic carbon in terrestrial and aquatic environ- 
ments is considered. Fluxes associated with the erosion, transport, 
and sequestering of organic carbon in marine environments are 
small relative to the amounts involved in photosynthesis and respi- 
ration. The flux of eroded organic carbon from upland areas to 
lowland areas and into temporary storage is considered to be sig- 
nificant. The amount of organic carbon transported to and seques- 
tered in marine sediments is sufficiently large that this sequestration 
may be an effective net sink for anthropogenic carbon dioxide. The 
changes in fluxes into storage areas since ancient times are consid- 
ered. 


34733 Global carbon cycle: some minor sinks for CO. 
Mackenzie, F.T. (Northwestern Univ., Evanston, IL). pp 
360-384 of Carbon dioxide effects research and assessment 
SS flux of original carbon by rivers to the oceans. 

ashington, DC; National Academy of Sciences - National 
Research Council (1981). 

The role of some minor sinks in storage of CO2, produced 
from fossil fuel burning and other sources, were assessed. It is 
noted that sinks other than the ocean and atmosphere may be re- 
sponsible for storage of some CO2 produced by activities of soci- 
ety. The increased fluxes of carbon associated with these minor 
sinks are not substantial. However, a number of small sinks could 
play a role in alleviating what seems to be a small imbalance in the 
estimates of carbon cycle. 
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REFER ALSO TO CITATION(S) 33368, 33406, 33407, 33408, 33414, 33422, 
33573, 34706, 34707, 34841, 34842 


34734 (NP—2902474) Radon activity in ground waters of 
seven test areas in Minnesota. Report of Investigations 25. 
Lively, R.S.; Southwick, D.L. (Minnesota Univ., St. Paul 
(USA)). 1981. 64p. Minnesota Geological Survey, 1633 
Eustis St., St. Paul, MN 55108. 

Report not Reproducible. 
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The Minnesota Geological Survey collected and analyzed a 
total of 1975 water samples from seven areas in Minnesota with a 
combined area of 9467 km? (3655 mi?) for radon activity during 
1978 to 1979. Of these samples, about 90 percent contained less 
than 2000 pCi/l radon, about 10 percent contained between 2000 
and 10,000 pCi/l, and less than 1 percent exceeded 10,000 pCi/1. 
The program was designed to investigate radon activity in areas of 
Minnesota where geologic factors are known to be similar to those 
in producing uranium mining districts, to acquire independent data 
on radon in areas of Minnesota actively being explored for uranium 
by private companies, and in addition, to test the usefulness in Min- 
nesota of radon mapping for locating buried faults and other geo- 
logic structures without regard to uranium potential. 


34735 (PB—82-128000) Deep-sea food web analysis using 
immunological methods: results of a feasibility study. Feller, 
R.J. (South Carolina Univ., Columbia (USA). Belle W. 
Baruch Inst. for Marine Biology and Coastal Research). Jul 
1981. 25p. NTIS, PC A02/MF AOl. 

Radioactive waste disposal sites used in the past have been 
found to be leaking low levels of radionuclides from containers 
placed on the sea bed. The potential exists for food chain transport 
of radionuclides from deep ocean regions to man, but the mecha- 
nisms by which such reverse transport upward can occur are large- 
ly unknown. When biological samples are analyzed, it is frequently 
found that their stomachs contain visually unidentifiable remains. 
Immunological gut analysis methods are useful in identifying such 
remains. The ability of antibodies to discriminate among proteins of 
different organisms depends on the degree to which a given anti- 
serum cross-reacts with antigens from each organism. The ability of 
antisera to shallow water taxa to descriminate among deep-sea taxa 
was tested in hopes that these antisera could discriminate among 
higher taxonomic levels of deep-sea organisms. Preliminary tests 
using protein extracts of mid-water planktonic animals were suc- 
cessful and revealed high affinities among shallow-water and mid- 
water species of the same taxon. It is concluded that the immunolo- 
gical method may provide higher-order taxon information for pred- 
ator-prey interactions among deep-sea organisms. This level of dis- 
crimination may provide data which could not be gathered using 
traditional methodologies. 


34736 Gamma spectrometry of environmental water sam- 
ples. Gonzalez, J.A. (Servicio de Aplicaciones Nucleares, 
Centro de Estudios y Experimentacion de Obras Publicas, 
Madrid, Espana). pp 59-74 of Methods of low-level count- 
ing and spectrometry. Proceedings of an international sym- 
posium organized by the IAEA and held in Berlin (West), 
6-10 April 1981. Vienna, Austria; IAEA (1981). (In Spanish) 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

The results of low-level gamma spectrometry measurements 
using two different Ge(Li) detectors and two Nal(T1) detectors are 
compared. The shielding is 15 cm thick, with 10 cm of ordinary 
lead and 5 cm of polyethylene. Its interior consists of a 15 cm or 25 
cm square base. Water samples were measured in containers of 
three different shapes: a one-litre polyethylene bottle, a 0.45-litre 
Marinelli flask and a methacrylate plastic box. The water was 
either poured directly into the bottle or flask, or evaporated slowly 
until dry. This process took place on polyester foil which was sub- 
sequently folded and placed in the box. A solution of nine isotopes 
prepared in the same way as the water samples was used to cali- 
brate the detectors. Programmes to adjust energies, line shapes and 
yield were utilized for the Ge(Li) and Nal(T1) detectors. The 
sample spectra, measured over 1000 min, were obtained in 4000 
channels for the Ge(Li) detector and 500 channels for the Nal(T1) 
detector. Each spectrum is self-calibrated in energy with the “K 
line, and also with the annihilation line in the case of the Ge(Li) 
detector and the **T] line in that of the Nal(T1) detector. The 
spectral lines were compared with those of the background meas- 
ured over 3000 min. The minimum detectable activity was calculat- 
ed for various isotopes and the results analysed for different detec- 
tors and shapes of sample and shielding. 
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34737 (PB—81-186710) Evaluation of R. Paul Smith 
Steam Electric Station thermal effects on finfish 
and macroinvertebrate communities, summer/fall 1980. Final 
report. (Texas Instruments, Inc., Dallas (USA). Services 
Group). Feb 1981. 316p. NTIS, PC A1l4/MF AOl. 

The objectives of the study were to evaluate the thermal ef- 
fects of the R. P. Smith steam Electric Station upon the finfish and 
macroinvertebrates communities during summer and fall, on the Po- 
tomac River. The finfish community was sampled during August 
and September 1980 with electrofishing gear. The increased water 
temperature along the Maryland shore appeared to influence the 
distribution of spotfin shiner and smallmouth bass. Carp, although 
not statistically tested, appeared to be more abundant in the thermal 
plume than at stations outside the thermal plume. The thermal dis- 
charge exhibited no discernible influence on the composition of the 
benthic or drift macroinvertebrate communities. 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 33153, 33154, 33161, 33162, 33181, 33198, 
33281, 33317, 33318, 33319, 33376, 33419, 33574, 33575, 33577, 33578, 33759, 
33783, 33975, 34709, 34710, 34813, 34846 


34738 (PB—82-123688) Saline water use and disposal op- 
portunities: Colorado River water quality improvement pro- 
gram. Special report. (Bureau of Reclamation, Denver, CO 
(USA). Engineering and Research Center). Sep 1981. 167p. 
NTIS, PC A08/MF AOl1. 

This Special Report presents innovative alternative plans for 
collecting, treating and transporting saline water for energy devel- 
opment use or disposal in the Colorado River Basin. The concepts 
developed are considered alternatives to conventional structural sa- 
linity control methods which involve lined evaporation ponds and 
desalination plants. The report addresses the potential cost savings 
for the most promising alternatives of local saline water use by 
powerplants and by coal slurry pipeline. 


34739 Measuring the impact of mining on groundwater 
recharge. Summers, W.K. (W.K. Summers and Associates, 
Inc., Socorro, NM). pp 129-133 of 1981 symposium on sur- 
face-mining hydrology, sedimentology, and reclamation. 
G8” D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Mining and restoration may either increase or decrease the 
recharge rate. To measure the impact of surface mining on ground- 
water recharge, hydrogeologists must quantify both the pre-mining 
and post-mining recharge rates. To quantify recharge rates at spe- 
cific sites requires (1) the installation of suites of piezometers and 
tensiometers to determine the magnitude and direction of the hy- 
draulic gradient and (2) in-situ measurements of soil-moisture con- 
tent and hydraulic conductivity. Because rates vary seasonally, 
measurements for a period of time (at least one year) before mining 
are necessary to determine the range and variation in the rate. If 
flow through the partially saturated zone from the land surface to 
the water table follows fractures, recharge may occur at much 
faster rates than would be predicted for flow through the interstitial 
spaces of clastic rocks and soils. So, sufficient measurements to de- 
termine the mode of flow must be made. In pristine areas, natural 
recharge may be the only consideration and measurements to deter- 
mine the area and extent of the natural recharge phenomena may 
be sufficient. But, if the area has many water wells that are pump- 
ing to their capacity, regional gradients may be reversed and, local- 
ly, recharge may be induced in discharge areas. So, the rates ob- 
served may be changing for reasons other than mining and these 
changes must be quantified before mining if the effects of mining 
alone are to be characterized. 
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34740 Age structure model of yellow perch in western 
Lake Erie, Vau , D.S. (Oak Ridge National Lab., TN). 
pp 189-216 of titatve population dynamics. Chapman, 

.G.; Gallucci, V.F. (eds.). Burtonsville, MD; International 
—. Publishing House (1981). Contract W-7405- 
ENG-26. 

An age structure model based on life history data is devel- 
oped for the yellow perch population in the western basin of Lake 
Erie. The long-term impact on yellow perch of entrainment and im- 
pingement at the Monroe Power Plant is assessed. Larval abun- 
dance estimates are obtained from a modification of a materials bal- 
ance model, while abundance estimates for later life stage, power 
plant exploitation rates are estimated from entrainment and/or im- 
pingement and abundance estimates. Conditional power plant mor- 
tality rates are calculated from exploitation rates and life-stage sur- 
vival estimates and are incorporated into the age structure model. 
Using side-by-side projections of the age structure model, long-term 
losses of fishery yield are estimated. One set of projections is made 
where the age structure model includes no density-dependent com- 
ponent. Other projections consider the age structure model where 
the survival term for age class 0 depends on the density of eggs 
produced that year. The density dependence is assumed to occur 
during the larvel life stage within age class 0. Three levels of com- 
pensation during age class 0 are considered. The unknown status of 
the yellow perch population in western Lake Erie precludes a pre- 
cise specification of the level of compensation. However, heavy 
fishing pressure on the yellow perch population in western Lake 
Erie implies that losses in yield are better represented by ranges 
based on little or no compensation than by ranges based on moder- 
ate to very strong compensation. 


5206 Regulations 


34741 Regulations and reality in the protection of 
groundwater quality in the Powder River Basin. Sutton, S.M. 
Jr. (Colorado School of Mines Research Inst., Golden). pp 
135-141 of 1981 symposium on surface-mining hydrology, 
sedimentology, and reclamation. Graves, D.H. (ed.). Lex- 
ington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Montana and Wyoming have extensive regulations and 
guidelines for the analysis of overburden to determine chemical pa- 
rameters that might adversely impact water quality as a result of 
surface coal mining. Several studies have now been completed 
which provide data on the quality of groundwater in the Powder 
River Basin. These data can be compared to regulatory require- 
ments to determine (1) which regulated parameters have contribut- 
ed to water-quality problems, (2) which unregulated parameters 
may contribute to water-quality problems, and (3) which regulated 
parameters have not been associated with water-quality problems. 
Such evaluations, in conjunction with other concerns, may be 
useful for re-evaluating regulatory requirements. Of parameters that 
are regulated for groundwater quality by either state, those that 
have been found at least occasionally at levels which are notably 
high include TDS, COs, HCOs, SQ4, NOs, PO., F, Fe, Mg, Ca, 
Na, K, Al, Sb, Cd, Pb, Mn, and Ni. Regulated parameters that have 
rarely or never been found to cause water-quality problems include 
pH, Cl, B, As, Ba, Cu, Hg, Mo, Se, V, and Zn. The unregulated 
parameters that have been found at least occasionally in notably 
high levels include hardness, NHs, Sb, Br, Li, and Sn. If this pat- 
tern of levels of parameters can be further substantiated, then regu- 
lations could be revised to (1) emphasize testing for parameters 
which cause the greatest problems, (2) de-emphasise testing for pa- 
rameters which do not cause significant problems, and (3) include 
parameters that are not now regulated but which might contribute 
to problems. 
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REFER ALSO TO CITATION(S) 32934, 33137, 33269, 33270, 33967, 33974, 
34007, 34664, 35339 


34742 (PB—81-183501) Cost estimations for emission 
control related components/systems and cost methodology de- 
scription heavy duty trucks. Final report Jul-Nov 77. (Rath 
and Strong, Inc., Lexington, MA (USA)). Dec 1977. 321p. 
NTIS, PC A1l4/MF AO1. 

This report presents estimates of the retail price equivalent 
(RPE) or ‘sticker price’ for a variety of automotive exhaust emis- 
sion control related components/systems. The author began with a 
three-level assumption as to industry makeup (supplier, vehicle as- 
sembly, dealer) and used this standard approach along with assump- 
tions as to production volume and the amounts of labor, overhead, 
tooling, administrative, and depreciation expenses and profit at the 
supplier level, tooling, research and development, and administra- 
tive expenses and profit at the vehicle assembly level, and labor, 
overhead, and profit at the dealer level to determine the RPE. 
Where little physical description of a component could be found, a 
‘best guess’ effort was made. A methodology description is also in- 
cluded. It should be noted that since a specific production volume 
was assumed in each case, the RPE estimates are valid only within 
some relevant range of production volumes. 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 33772, 33773, 33774, 33775, 33974 
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5501 Behavioral Biology 


34743 (SRO-NERP—8) Annotated bibliography of the 
red-cockaded woodpecker, Picoides borealis. Jackson, J.A. 
(Mississippi State Univ., Mississippi State (USA). Dept. of 
Biologi Sciences). 1981. Contract AC09-76SR00819. 
292p. NTIS, PC A13/MF AOl. Order Number 
DE82007708. 

This bibliography contains references to all aspects of the 
red-cockaded woodpecker including taxonomy, evolution, distribu- 
tion, habitat, behavior, ecology, population, and management. 
(ACR) 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 34748, 34750, 34815, 34826 


34744 (UCLA—12-1342) Mineral composition of two 
populations of leaves - green and iron chlorotic - of the same 
age all from the same tree. Procopiou, J.; Wallace, A. (Cali- 
fornia Univ., Los Angeles (USA). Lab. of Biomedical and 
Environmental Sciences). 1981. Contract AC03-76SF00012. 
17p. (CONF-8108109—2). NTIS, PC A02/MF A0Ol. Order 
Number DE82005445. 

From International symposium on iron nutrition and interac- 
tions in plants; Provo, UT, USA (12 Aug 1981). 

Since carefully washed Fe chlorotic leaves often contain 
more total Fe on the dry weight basis than do green leaves, a popu- 
lation of leaves of the same age representing chlorotic leaves from 
each of two lemon trees and green leaves also of the same age and 
from the same two trees were analyzed individually for mineral ele- 
ments to determine, especially, the frequency distribution of Fe in 
the various groups of leaves (n = 47, 48, 71, 48). The chlorotic 
leaves from one tree had mineral composition typical of lime-in- 
duced chlorosis. The chlorotic leaves for this tree were, on the 
average, higher in P, K, and Fe and lower in Ca than the green 
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leaves. For the other tree the chlorotic leaves appeared to be truly 
Fe deficient; P was not higher in these leaves but the mean K and 
Ca showed the same pattern as in the first tree. Zinc was higher in 
the deficient leaves than in the green ones on this tree which can be 
expected for true Fe deficiency. Mean zinc levels were below the 
critical levels. Mean manganese was below the critical level for all 
groups. The coefficient of variation for each element in each group 
was usually around 30%. Maximum-minimum data indicated that 
many individual leaves did not fit the patterns just described. Cor- 
relation coefficients indicated that most major patterns were con- 
sistent in spite of the variability, although there were some differ- 
ences. The frequency distribution for each of most elements was 
much like a normal curve with usually a three-fold range for each 
of the elements. Many of the Fe-deficient leaves had more Fe than 
some of the green leaves. Analysis of an individual leaf, therefore, 
cannot result in accurate description of lime-induced chlorosis. 


34745 Photoelectric currents across planar bilayer mem- 
branes containing bacterial reaction centers: response under 
conditions of single electron turnover. Packham, N.K.; 
Dutton, P.L.; Mueller, P. (Univ. of Pennsylvania, Philadel- 
phia). Biophysical Journal; 37: No. 2, 465-473(Feb 1982). 
AC02-80-ER 10590. 

Light-induced electric current and potential responses have 
been measured across planar phospholipid membranes containing 
reaction centers from the photosynthetic bacterium Rhodopseudo- 
monas sphaeroides. Under conditions in which the reaction centers 
are restricted to a single electron turnover, the responses can be 
correlated with the light-induced electron transfer reactions associ- 
ated with the reaction center. The results indicate that electron 
transfer from the bacteriochlorophyll dimer to the primary ubiquin- 
one molecule, and from ferrocytochrome c to the oxidizer dimer 
occur in series across the planar membrane. Electron transfer from 
the primary to secondary ubiquinone molecule is not electrogenic. 


34746 31P NMR studies of oriented multilayers formed 
from isolated sarcoplasmic reticulum and reconstituted sarco- 
plasmic reticulum: evidence that “boundary-layer” phospholi- 
pid is not immobilized. McLaughlin, A.C. (Brookhaven Na- 
tional Lab., Upton, NY); Herbette, L.; Blasie, J.K,; Wang, 
C.T.; Hymel, L.; Fleischer, S. Biophysical Journal; 37: No. 1, 
49-50(Jan 1982). 

Studies were made of the angular dependence of the **P 
NMR signal from oriented sarcoplasmic reticulum membranes. Sim- 
ilar spectra were obtained from oriented reconstituted sarcoplasmic 
reticulum membranes with lipid-to-protein ratios ranging from 42.1 
to 110.1 and from oriented bilayer membranes formed from sarco- 
plasmic reticulum phospholipids. The dependence of the *P NMR 
spectra on the alignment of the membranes with respect to the 
magnetic field was used to draw two conclusions about the motion 
of the phospholipid molecules that contribute to the observed spec- 
tra. First, the phosphate group and the two adjacent methylene 
groups are able to rotate rapidly (i.e., faster than 10~* s) around the 
normal to the plane of the membrane. Second, calibration experi- 
ments showed that all (100 +/- 7%) of the phospholipid molecules 
in the membrane can be accounted for in the observed spectra. 
Thus, essentially all the phospholipid molecules in the sarcoplasmic 
reticulum and the reconstituted sarcoplasmic reticulum membranes 
have the same motion in the polar headgroup region as found in 
model bilayer membranes. (JMT) 


34747 Relationships between nitrogen metabolism and 
photosynthesis. Bassham, J.A.; Larsen, P.O.; Lawyer, A.L.; 
Cornwell, K.L. pp 135-164 of Nitrogen and carbon metabo- 
lism. Bewley, J.D. (ed.). Boston, MA; Dr. W. Junk Publish- 
ers (1981). Contract W-7405-ENG-48. 

Ketoacid skeletons for serine and glycine synthesis are being 
made in peroxisomes. Skeletons for glutamate and glutamine are 
found in mitochondria, and aspartate and asparagine skeletons are 
made in the cytoplasm. These keto-acids need not be made, there- 
fore, in chloroplasts. It now appears that chloroplasts can make 
most other required keto-acid skeletons, whether or not they are 
made elsewhere as well. The glycolate pathway is bidirectional 
with respect to serine and glycine formation but net carbon flow in 
the direction glycerate to serine to glycine seems to occur only 
with high CO, (0.2%) and low O: (2%). With inhibition of the gly- 
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cine to serine conversion by glycine hydroxamate, diminished am- 
monia evolution results in accumulation of amino groups in glycine 
and serine and a decrease in glutamate and other amino acids. Am- 
monia added to a variety of photosynthetic cells in liquid suspen- 
sion shifts biosynthetic metabolism away from carbohydrate synthe- 
sis and towards synthesis of certain amino acids. A fuller under- 
standing of this shift may shed light on the way plant cells control 
the flow of photosynthate to biosynthesis in response to physiologi- 
cal conditions. 


5503 Cytology 
REFER ALSO TO CITATION(S) 34807, 34824 


34748 Development of Na*-dependent hexose transport 
in a cultured line of porcine kidney cells. Amsler, K.; Cook, 
J.S. (Univ. of Tennessee-Oak Ridge Graduate School of 
Biomedical Sciences). American Journal of Physiology; 242: 
No. 1, C94-C101(Jan 1982). W-7405-ENG-26. 

LLC-PK; cells in culture do not concentrate a-methylgluco- 
side (a-meG) during their early growth phase but develop the ca- 
pacity to concentrate this hexose as the growth rate decreases in 
confluent cultures. The concentration ability is dependent on the 
Na* electrochemical gradient and is inhibited by phlorizin with K/ 
sub 1,0,5/ = 0.2 uM. The development of the concentrative capac- 
ity can be accelerated by the Friend cell inducer hexamethylene bi- 
sacetamide (HMBA) and by the phosphodiesterase inhibitors dibu- 
tyryl cAMP, theophyline, and 1-methyl]-3-isobutylxanthine (MIX). 
In cultures treated with any of these differentiation-accelerating 
chemicals, the development of a-meG concentrating capacity is se- 
verely inhibited by the tumor promoter 12-O-tetradecanoylphorbal- 
13-acetate (TPA) but not by inactive (in tumor promotion) analogs 
of TPA. In all cases, an early event in the development of a-meG 
accumulating capacity is an elevated intracellular cAMP concentra- 
tion; however the results suggest that this increase in cAMP may 
be necessary but not sufficient to induce the differentiated hexose- 
accumulating capacity. 


5504 Genetics 


REFER ALSO TO CITATION(S) 33274, 34824 


34749 Recent advances in the selection and enhancement 
of plant materials: applications for native plants to revegetate 
arid mined lands. Harwood, G.; Anderson, J. (Univ. of Ari- 
zona, Tucson). pp 39-43 of 1981 symposium on surface- 
mining hydrology, sedimentology, and reclamation. Graves, 
D.H. (ed.). Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

In recent years, numerous advances have been made in the 
development of techniques for selection of genetic variation in 
plants. While there is a great deal of activity in agricultural re- 
search, to date, there has been little effort to apply this new, but 
existing, technology to the field of disturbed land reclamation. Of 
particular interest is the selection of characteristics at the cellular 
and/or protoplast level, followed by regeneration of whole plants 
for field testing. The potential exists for great savings of time and 
money in the selection and accumulation of characteristics in native 
or introduced plant materials for use in the revegetation of land dis- 
turbed by mining and oil shale production that are engineered for 
site specific problems. This paper reviews the state of the art in cel- 
lular level plant selection and explores the application of this tech- 
nology to the special problems encountered in the revegetation of 
arid and semi-arid lands disturbed by mining activities and oil shale 
production. 


34750 Human protein index: relationship to genetic engi- 
neering. Anderson, N.G. (Argonne National Lab., IL). pp 
163-170 of Proceedings 1981 Battelle conference on genetic 
engineering. Keenberg, M. (ed.). Columbus, OH; Battelle 
Memorial Institute (1981). 

From International conference on genetic engineering; 
Reston, VA, USA (6 Apr 1981). 
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Problems arise from the necessity to recovery proteins, often 
in a high state of purity, for industrial or pharmaceutical use. Meth- 
ods which apply in the research laboratory often do not scale up 
readily. The problems of developing large-scale economically useful 
separations methods are usually left until last, and that few are ca- 
pable of developing them for the simple reason that few researchers 
have either experience or facilities for such work. The second set of 
problems arises from the simple fact that only a tiny fraction of 
human proteins have been characterized. Thousands of human dis- 
eases are thought to involve either an alteration in protein structure 
or composition, or the absence or excess production of a protein. 
To study these diseases, and to test for them clinically, it will be 
necessary to identify the protein causally associated with each dis- 
ease, to develop tests for many of them, and to produce the protein 
in quantity if replacement therapy is indicated. To do this it is nec- 
essary to have available analytical methods which will allow thou- 
sands of human proteins to be separated and distinguished, and to 
realize the full promise of the genetic engineering revolution. Re- 
searchers therefore began the development of the protein separation 
and identification systems required for this work with the full real- 
ization that such analyses and separations may ultimately be the 
largest single components of research and development in any ge- 
netic engineering endeavor. In this paper researchers review some 
of the separations problems which will arise, and the present status 
of the high-resolution protein mapping required for the Human 
Protein Index Project, and which is directly applicable to problems 
in genetic engineering. 


5505 Metabolism 
REFER ALSO TO CITATION(S) 34770, 34778, 34795 


34751 (IAEA-R—2138-F) Physiological adaptation for 
milk production in desert ruminants, Final report for the 
period 15 December 1977-14 December 1980. Shkolnik, A. 
(International Atomic Energy Agency, Vienna (Austria)). 
Aug 1981. 27p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE81700971. 

The authors have shown that the black goats herded by: the 
Bedouins in the deserts of Israel can graze in sun-scorched condi- 
tions even when still 2 days walking distance from any water 
source. Upon their arrival at a water hole, they consumed volumes 
of water which were greater than 40% of their dehydrated body 
weight. After drinking, their body water content was 76% of body 
weight; after grazing for 4 days with no water, the water content 
of their body was still within the normal range for ruminants and 
their body solids were also well maintained. It was concluded that 
the amount of water consumed by the goats after grazing was not 
only sufficient to replenish the loss of water incurred by grazing, 
but to re-establish the body water content at a higher than normal 
level and thereby provide a water store. Using "Cr EDTA to 
measure the flow of liquid out of the reticulo-rumen, the authors 
showed that this increased from 73 ml/hr to 250 ml/hr between the 
Ist and 5th hour after drinking, but even by 5 hours after drinking 
over 80% of the volume consumed was still in the reticulo-rumen. 
It is suggested that the rumen plays a major role in the water econ- 
omy of desert ruminants in that it provides an essential mechanism 
by which they can store water and circumvent the hazards likely to 
follow rapid rehydration. Similar findings were obtained in the wild 
ruminants mentioned above. 


5506 Medicine 


=o ALSO TO CITATION(S) 34407, 34408, 34604, 34786, 34812, 34826, 


34752 (AD-A—100731/9) Target oriented drugs against 
leishmania, Annual summary report no. 2, 1 May 1980-30 
April 1981, Zehavi, U.; El-On, J. (Hebrew Univ., Rehovoth 
(Israel). Faculty of Agriculture). 31 Jan 1981. 20p. NTIS, 
PC A02/MF AOI. 

Excreted Factor (EF) is a carbohydrate-rich material re- 
leased by different strains of Leishmania during growth. It has anti- 
genic properties similar to those of the intact parasite and plays a 
role in the infective process. Isolation and purification of EF is nec- 
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essary for study of its biological function, its use for diagnostic pur- 
poses, its use in immunization experiments, the study of its biosyn- 
thesis, and the preparation of inhibitors of particular biosynthetic 
steps. Purification of EF by affinity chromatography was markedly 
improved by introducing Ricinus lectin (specific for galactose) 
column. This enabled us to obtain more reliable amino acid and 
sugar analysis and will be instrumental in more advanced physical, 
chemical, and immunological studies. We have developed a ra- 
dioimmunoassay for leishmaniasis utilizing purified EF. The assay 
can distinguish between Leishmania strains and once further devel- 
oped, should prove most valuable for the diagnosis of the disease. 
EF plays a role in the infective process of Leishmania. We have 
now shown that surface carbohydrate, related to EF, plays a role in 
the initial attachment of Leishmania promastigots to macrophages - 
a stage that is a prelude to their engulfment by the macrophages 
followed by multiplication in their cells. 


34753 (CERN—81-07, pp 276-277) CAT and MICE; 
Computer assisted tomography with a microprogrammable 
engine. Jeavons, A.; Hood, K. (Euro Organization for 
Nuclear Research, Geneva (Switzerland)); Townsend, D. 


(Hopital Cantonal Geneve (Switzerland). Dept. of Nuclear 
Medicine); Zwart, P. (Netherlands Energy Research Foun- 
dation, Petten). 17 Jul 1981. Dep. NTIS (US Sales Only). 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 


34754 (DOE/EV/04115—T2) Design, synthesis, and 
evaluation of new organomedicinal radiopharmaceuticals, 
Progress report, March 1, 1981-February 28, 1982, Hanson, 
R.N. (Northeastern Univ., Boston, MA (USA); Children’s 
Hospital Medical Center, Boston, MA (USA)). 1982. Con- 
tract AS02-76EV04115. 40p. NTIS, PC A03/MF AO1. 
Order Number DE82007651. 

The goal of this project is the development of 
radiopharmaceuticals which localize selectively in the normal myo- 
cardium and which can be used to assess myocardial perfusion and 
function with external detection systems. The availability of T1-201 
as a myocardial imaging agent makes it possible to visualize com- 
promised myocardium as an area of decreased radionuclide uptake. 
However, the long physical and biologic half-lives of this nuclide, 
as well as the low energy of its gamma emission and its cost, sug- 
gest a need to develop radiodiagnostic agents which have a similar 
myocardial distribution but employ a less expensive radioisotope 
with better decay properties. An approach developed in this pro- 
posal involves the use of cardioselective sympatholytic agents into 
which a suitable radionuclide can be incorporated. The two types 
of compounds to be investigated are the beta adrenoceptor antago- 
nists and the catecholamine depleting agents. The radiolabeled 
products will be evaluated in normal and in experimentally infarct- 
ed animals, and their pharmacokinetics compared with those of T1- 
201. The most promising radiopharmaceuticals will subsequently be 
tested in larger animals having myocardial pathology. 


34755 (HRP—0903765/6) Radiation therapy services 
guidelines. (Southern New Jersey Health Systems Agency, 
Bellmawr (USA)). Sep 1979. 15p. NTIS, PC A02/MF A011. 
It is envisioned that these guidelines will be used in the 
health systems agency’s review of certificate of need applications 
for developing new radiation therapy programs, the expansion of 
existing megavoltage programs, and the addition to or replacement 
of a radiation therapy program’s existing equipment stock. Health 
care need for radiation therapy services must be assessed in terms 
of the estimated incidence and prevalence of cancer in the 
applicant's defined service area or other appropriate population 
basis. Incidence and prevalence cover the near-term and the 
number of clients that may be treated during the ensuing 5 to 10 
years. Consideration must be given to whether there are other radi- - 
ation therapy programs within reasonable time of the proposed 
target population, the case-mix expected in the radiation therapy 
program, curative versus palliative treatment, and the implementa- 
tion of major teaching and research programs in the radiation ther- 
apy field. In the case of replacing or adding equipment, attention 
must be paid to the useful life of the unit(s) to be replaced, the need 
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for support or ancillary equipment associated with a new or ex- 
panded radiation therapy program. In evaluating program activities 
and their impact on need, an important issue is whether the appli- 
cant has the range of services and medical specialties required for 
multidisciplinary cancer management. Additional issues involve 
psychological and rehabilitation services if needed and provisions 
for community (including physician) outreach and education about 
cancer and its treatment. Cost aspects of providing radiation ther- 
apy services are discussed, and terms associated with the radiation 
therapy guidelines are defined. 


34756 (HRP—0903767/2) Diagnostic radiology guide- 
lines. (Southern New Jersey Health Systems Agency, Bell- 
mawr (USA)). Mar 1978. lip. NTIS, PC A02/MF AOl1. 

The health systems agency that reviews certificate of need 
applications for replacing or adding diagnostic radiology equipment 
should benefit from these guidelines. To help determine need for di- 
agnostic radiology equipment, the Health Services Council, Inc., 
has recommended the following utilization guidelines for evaluating 
the workload of radiology departments: 1-5 examining rooms, 6450 
examinations per room per year; 6-12 examining rooms, 5750 exami- 
nations per room per year; and 13 or more examining rooms, 5250 
examinations per room per year. The radiology department's case 
mix is also important, as well as the number of inpatient versus out- 
patient examinations and whether the applicant has applied any uti- 
lization formulas employed by the New Jersey Regional Medical 
Program. Additional parameters of importance are whether staffing 
patterns and hours of operation are appropriate for the radiology 
department's workload, the history of diagnostic machinery that 
may need to be replaced, and the adequacy of forecasting the need 
or demand for equipment addition/replacement. Potential benefits 
of the proposed program must be weighed, e.g., reduced inpatient 
waiting times for examinations, the provision of diagnostic x-ray 
services to those not able to pay, and whether the radiology 
department's hours of operation are convenient for service users. 
The program cost's appropriateness must be evaluated in terms of 
the service record of the company offering equipment and in terms 
of costs and charges for each diagnostic procedure performed. Sup- 
plementary information on the diagnostic radiology equipment 
guidelines is provided. 


34757 (IAEA-TECDOC—249, pp 27-31) IAEA/WHO 
thermoluminescent dosimetry intercomparison used for the 
improvement of clinical dosimetry. Racoveanu, N.T. (World 
Health Organization, Geneva (Switzerland)). Aug 1981. 
Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

Results of thermoluminescent dosimetry collected over 5 
years in the Eastern Mediterranean region of WHO were analyzed 
in an attempt to improve clinical dosimetry. Data for 16 radiothera- 
py departments showed considerable inconsistencies. It was found 
that the clinical dosemeters used by 3 of the departments were not 
working properly. The remainder of the departments had one or 
more dosemeters in perfect working order but the procedure for 
measuring machine output was inadequate or the correction factors 
(pressure, temperature) were wrongly applied due to lack of reli- 
able instruments for such measurements. Problems encountered in 
the sending and returning of TLD dosemeters for assessment are 
discussed. 


34758 (IAEA-TECDOC—249, pp 33-43) Survey of 


clinically applied dosimetry. Seelentag, W. (World Health 
Organization, Geneva (Switzerland)). Aug 1981. Dep. NTIS 
(US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

on in clinical radiation dosimetry plays a major role in 
any effective radiotherapy for cancer control. WHO has been using 
3 major approaches. These are concerned with training and ade- 
quate prestige of the radiotherapist within his institution; the estab- 
lishment in all WHO regions of WHO Collaborating Centres for 
Secondary Standard Dosimetry (SSDL), particular attention being 
paid to accurate calibration. Intercomparisons and surveys for ra- 
diotherapy institutes allow checking of staff ability to accurately 
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set-up patients (with phantom checks); staff ability to make reliable 
dose calculations; giving advice to individual institutes where poor 
results had been obtained; the possible despatch of a consultant; or 
to identify the need for local or regional training. The present eval- 
uation covers the period 1969-1978. Various recommendations are 
made, based on the evaluation of the results obtained during that 
period. 


34759 (IAEA-TECDOC—249, pp 45-50) Dose inter- 
comparison programme of the Regional Reference Centre of 
Argentina, Gonzalez, R.; Saravi de Fernandez Gianotti, M. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina)). Aug 1981. Dep. S (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

This report includes a brief survey of the activities devel- 
oped in the Regional Reference Center and a description of the 
TLD teletherapy intercomparison programme based on the original 
IAEA/WHO studies. Results of an absorbed dose intercomparison 
of 18 therapy units are presented. 


34760 (IAEA-TECDOC—249, pp 51-55) Experience in 
intercomparison at a SSDL for orthovoltage and high energy 
beams, Subrahmanian, G.; Sundara Rao, I.S. (Bhabha 
Atomic Research Centre, Bombay (India). Div. of Radio- 
logical Protection). Aug 1981. Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

Absorbed dose intercomparisons are extremely valuable for 
improving the quality of radiotherapy. Intercomparisons have been 
carried out using transfer standard Shonka chambers with results 
showing a better than +-1% congruence. The Secondary Stand- 
ards Dosimetry Laboratory (SSDL) of the Bhaba Atomic Research 
Centre is responsible for the calibration of Secondary Standard Do- 
simeters belonging to various centres in India; output calibration of 
radiation beams for field conditions; in situ comparison of all insti- 
tutes’ secondary standard dosimeters against SSDL reference stand- 
ards, etc.; and organizing a postal dose intercomparison programme 
using TL dosimeters for different types of radiation, in collabora- 
tion with IAEA/WHO. Since 1976, the SSDL Bombay has been 
conducting an absorbed dose intercomparison service for ®Co-tele- 
therapy units in India, Burma and Sri Lanka, involving about 70 
dose intercomparisons at 50 radiotherapy centres. In 69% of cases 
the deviations were within +-5%. Intercomparisons were repeated 
whenever deviations exceeded +-15%. An important extension of 
radiotherapy dosimetry is the provision of accurate beam output 
calibration data for all the teletherapy units, since accuracy in dose 
calculations mainly depends on accuracy of beam output value. A 
depth dose measurement service was initiated, entirely independent 
of the dose intercomparison programme. Dose intercomparison for 
high energy electrons, orthovoltage and megavoltage X-rays repre- 
sent additional study programmes undertaken. 


34761 (IAEA-TECDOC—249, pp 57-58) Bureau of Ra- 
diological Health activities in dose very surveys. Morton, 
R. (Bureau of Radiological Health, Rockville, MD (USA)). 
Aug 1981. Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

A one-time dose delivery survey of the cobalt-60 teletherapy 
units in the US was contracted out by the Bureau of Radiological 
Health Activities with the National Bureau of Standards (NBS). 
About 110 units out of about 1000 were surveyed: 83% yielded 
dose interpretations within 5% of the prescribed dose; 13% a differ- 
ence between 5% and 10% and 4% were greater than 10%. Details 
are given in NBS Technical Note 978. Other publications are cited. 
A planned mailed dose delivery survey of medical linear accelera- 
tors, with photon energies from 4 to 10 MeV, is outlined. 
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(IAEA-TECDOC—249, pp 59-63) Status of radi- 

ation therapy in Nigeria and problems of accurate dosimetry 

. (Department of Radiation Biology and Ra- 

diotherapy, College of Medicine, Lagos Univ., Nigeria). 
Aug 1981. Dep S (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

The status of radiation therapy in Nigeria, a developing 
nation, and high-lights of cancer incidence in Nigerians are present- 
ed. The need to develop radiotherapy, and its place in relation to 
other modalities of cancer management in developing nations are 
examined. Finally, the numerous problems of radiation dosimetry 
typical of some developing nations are stressed. In Lagos we place 
emphasis on the FeSO, dosimetric system for the most reliable re- 
sults. In view of the numerous weighty problems in developing na- 
tions, there is need for a continuous input from the developed na- 
tions in order to buildup the most effective radiotherapy centres. 


34763 (IAEA-TECDOC—249, pp 75-88) Measurement 
assurance studies of high-energy electron and photon dosi- 
metry in radiation-therapy a ae Ehrlich, M.; ‘.. 
C.G. (National Bureau o dards, Washington, DC 
(USA)). Aug 1981. Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 A Z 1979). 

This is a brief review of surveys on the dosimetry of radi- 
ation-therapy beams by the National Bureau of Standards (NBS). 
Covered are the NBS ferrous-sulfate (Fricke) apne service, a 
recently completed survey carried out with therm ence 
dosimeters (TLD) on the dosimetry in cobalt-60 Sdeiliiveats beams, 
and plans for a TLD survey of dosimetry in high-energy brems- 
strahlung beams. 





34764 (INIS-mf—6618) Three dimensional exploration of 
radiocapture organs. Mateescu, G. (Institutul de Fizica si In- 
ginerie Nucleara, Bucharest (Romania)). 1979. 27p. (In Ro- 
manian). NTIS (US Sales Only), PC A03/MF AOI. Order 
Number DE81700977. 


Thesis. 

Multichannel parallel and pinhole scintigraphic collimators 
are shown to transmit image information concerning the position of 
the radioactive point source. A procedure for calculating body ra- 
dioactivity is described using data supplied by a special dual space 
exploration and collimation system or by a scintillation chamber 
provided with two opposite image converters, multichannel-parallel 
collimated. Dynamic scintigraphic studies are standardized and de- 
scribed. The probability frequency of Compton photon energy and 
its medium value for multichannel-parallel collimation are calculat- 
ed, and the hexangular symmetry of the image converter is demon- 
strated The general problem of the digital rebuilding of space distri- 
butions in radio-capture organs is discussed using parallel strata 
images. A procedure for calculating the response of the scintigra- 
phic system at unit pulse is developed using a procedure which 
may be applied independently of the radionuclide-collimator combi- 
nation. An utility program (implemented by EMI-1 routine) is de- 
veloped in order to achieve optimal 2-D Wiener filtering of the 
scintigraphic images. Application of this utility program permits 
full projection images of high space-rendering fidelity, equivalent to 
the increase of geometrical resolution in the system, up to a value 
which corresponds to the maximum frequency of the operating 
matrix. A new mathematical model based on superposition for 3-D 
rebuilding of volume distribution in the Fourier space. The utility 
program and appropriate MATRID-TRD 2 routine designed for 3- 
D digital rebuilding is developed, based on the superposition model. 


34765 (JEN—494) '*C-metampicillin stability in several 
physiological sera. Casas, F.; Carriazo, D.; Jimeno de Osso, 
F. (Junta de Energia Nuclear, Madrid (Spain)) 1981. 26p. 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE81700967. 

Degradation of ‘*C-metampicillin incorporated to several 
physiological sera for medical uses has been studied. Influence of 
environmental conditions as well as possible interaction with the 
solvent have been specially analized. Degradation level of the la- 
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belled metampicillin has been determined and its degradation prod- 
ucts have been separated by using chromatographic and radioche- 
mical methods. Likewise, the ‘*C-metampicillin synthesis has been 
described. Finally, the results obtained have been discussed and 
evaluated. 


34766 org sabe pep 55-83) 1981. 
Korean). Ss — les Only), A AO0l. 
Number DE82700: 

In Studies on ps preparation of sup(99m)Tc labelled medical 
tracer compounds: Pt. 2. Quality control of T, radioimmunoassay 


kit. 

For a routine production of T, radioimmunoassay (RIA) kit, 
some complementary experiments were carried out. T,- ™°I of rela- 
tively low specific activity was prepared by an isotope exchange 
method and it was used for the RIA. In paper chromatography 
(PC) the mixing ratios of the component of the developing solvent 
were controlled. Production of antibody and preparation of T, 
standards using T, free sera were repeated. Comparison of the 
assay values using reference control sera was also carried out. The 
results indicated that the T, - *I of low specific activity was more 
effective than that of high specific activity in stability point of 
view. The ratio of 0.5M NH,OH:t-amOH: n-hexane = 6:5:1 (V/V) 
was optimum for the better resolution and reproducibility in the PC 
of the labelling mixtures. The T, antibody was produced in suffi- 
cient quantity. It could be confirmed that the human sera is more 
effective than the human recalcified plasma for preparing T, free 
sera or T, standards. By a careful calibration of T, standards using 
reference control sera, the quality-guaranteed kits could be pre- 
pared. 


34767 (PB—81-183444) The correlated lecture 

series in diagnostic radiological Lamel, D.A,; 
Brown, R.F.; Shaver, J.W.; Sirafinejad, E.E.; Weinberg, 
P.E. (California Univ., San Francisco (USA). Radiologica 
Health Sciences Education Project). Feb 1981. 120p 

PC A06/MF AO1. 

The Correlated Lecture Laboratory Series in Diagnostic Ra- 
diological Physics is an integrated educational system designed to 
provide the physics background requisite for the proper conduct of 
medical diagnostic x-ray examinations. The series is one part of a 
comprehensive teaching system for Radiology called the Radiologi- 
cal Learning Laboratory. The two other components of the Learn- 
ing Laboratory provide instruction in radiographic interpretation 
and information regarding selection of patients for x-ray examina- 
tions. The physics series consists of nine lectures, each accompanied 
by a laboratory exercise correlated to its key points. As such, this 
series has been designed as an aid to instructors in designing and 
presenting diagnostic radiological physics courses for radiology 
residents, student radiologic technologists, medical students, and 
others involved in the radiologist process. The basic goal of this 
series is to build a bridge between physics theory and radiological 
practice; this is achieved by combining pertinent lecture material 
with laboratory exercises that illustrate the clinical applications 
under simulated clinical conditions. 


34768 (PB—82-121963) RIAPROG: logit-log radioim- 
munoassay data processing. Faden, V.B.; Huston, J.C. Jr.; 
Munson, PI: Rodbard, D. (National Inst. of Child Health 
and Human Development Bethesda, MD (USA)). Mar 
1980. 117p. NTIS, A06/MF AOl1. 

This document provides the users guide and program listings 
for the 1980 version of RIAPROG. RIAPROG is a program for 
weighted least squares linear regression using the logit-log model 
for analysis of RIA results. 


34769 (PB—82-121989) BASRIA: RIA data processing. 
BASIC programs. Rodbard, D.; Huston, J. Jr.; Munson, P.J. 
(National Inst. of Child Health and Human Development, 
Bethesda, MD (USA)). Jan 1980. 191p. NTIS, PC A09/MF 
AOl. 

Portions of document are illegible. 

This document is a User’s Guide to BASRIA, the radioim- 
munoassay data processing program written in BASIC. The pro- 
gram provides appropriate methods for calculating the potency esti- 
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mates for replicates which have been analyzed either at the same or 
at different dose levels. 


34770 (ZfI-Mitt—36) Methods of clinical chemistry and 
isotopic technique for investigation of the nitrogen metabo- 
lism in man using ‘*N. Catalogue of methods. Faust, H.; 
Bornhak, H.; Hirschberg, K.; Jung, K.; Junghans, P.; Krum- 
biegel, P.; Reinhardt, R. (Akademie der Wissenschaften der 
DDR, Leipzig. Zentralinstitut fuer Isotopen- und Strahlen- 
forschung). Mar 1981. 210p. (In German). NTIS (US Sales 
Only), PC A10/MF A01. Order Number DE81700976. 

The present manual is a catalogue of methods representing 
theoretical and practical aspects of application of the stable isotope 
15N in medicine as well as a reference book for users of *N tech- 
niques in life sciences. Special emphasis is given to the planning of 
185N tracer experiments and their interpretation, sources of error 
and standard values of nitrogen compounds, information on sam- 
pling of medical materials, methods of separation and determination 
of proteins and non-protein nitrogen compounds in serum and 
urine, and details of the isotopic analysis of nitrogen by emission 
and mass spectrometry. 


34771 Multipolar corneal-shaping electrode. Doss, J.D. 
(to Dept. of Energy). US Patent Application 258,970. 30 
Apr 1981. 19p. Contract W-7405-ENG-36. 

The disclosure relates to a multipolar probe using radiofre- 
quency energy to reshape the cornea of an eye. The surface of the 
cornea is flushed continuously with a conductive coolant during 
operation. 


34772 Radiotherapy planning and disease control in ad- 
vanced oral carcinoma -- a review of 150 patients. Leela- 
meenakshi, M. (G. Kuppuswamy Naidu Memorial Hospital, 
Coimbatore (India)). pp 79-81 of Radiation protection: Pro- 


ceedings of a national seminar on radiation protection in-* 


cluding development of radiological physics in India, 
Bombay, December 21-24, 1976. Das, K.R.; Gopalakrish- 
nan, A.K. (eds.). Bombay, India; Bhabha Atomic Research 
Centre (1980). 

From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 

Records of 150 patients suffering from oral carcinoma and 
treated at Kuppuswamy Naidu Memorial Hospital, Coimbatore, are 
reviewed and analysed with reference to the disease status at the 
time of reporting, and modalities of treatment. Results show that 
oral cancer forms nearly 1/3 of the total carcinoma patients at the 
Hospital. Patients were in the stage III or IV of disease at the time 
of reporting. Radiotherapy alone was used in 66% of the cases, ra- 
diation in combination with surgery in 18% and palliative radiation 
in combination with chemotherapy in 9%. 


34773 Current status on image processing in medical 
fields in Japan. Atsumi, K. (Tokyo Univ. (Japan). Faculty 
of Medicine). pp 68-77 of Proceedings of the 13th interna- 
tional congress on high speed photography and photonics. 
Hyodo, S. (ed.) . Tokyo, Japan; Japan Society of Precision 
Engineering (1979). 

From 13. congress on high-speed photography and photon- 
ics; Tokyo, Japan (20 Aug 1978). 

Information on medical images are classified in the two pat- 
terns. 1) off-line images on films-x-ray films, cell image, chromo- 
some image etc. 2) on-line images detected through sensors, RI 
image, ultrasonic image, thermogram etc. These images are divided 
into three characteristic, two dimensional three dimensional and dy- 
namic images. The research on medical image processing have been 
reported in several meeting in Japan and many fields on images 
have been studied on RI, thermogram, x-ray film, x-ray-TV image, 
cancer cell, blood cell, bacteria, chromosome, ultrasonics, and vas- 
cular image. Processing on TI image useful and easy because of 
their digital displays. Software on smoothing, restoration (iterative 
approximation), fourier transformation, differentiation and subtra- 
tion. Image on stomach and chest x-ray films have been processed 
automatically utilizing computer system. Computed Tomography 
apparatuses have been already developed in Japan and automated 
screening instruments on cancer cells and recently on blood cells 
classification have been also developed. Acoustical holography 
imaging and moire topography have been also studied in Japan. 
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REFER ALSO TO CITATION(S) 33152, 33174, 34389 


34774 (CONF-801226—, pp 115-121) Ethanol from bio- 
mass - development of a Zymomonas genetic system. Stokes, 
H.W.; Dally, E.L.; Williams, R.L.; Montenecourt, B.S.; 
Eveleigh, D.E. (Rutgers - The State Univ. of New Jersey, 
New Brunswick). Mar 1982. NTIS, PC A10/MF AO1. 

From American Chemical Society southeast-southwest re- 
gional meeting; New Orleans, LA, USA (10 Dec 1980). 

Biomass is currently seen as a substantial resource for the 
production of chemical feedstocks. However, it consists of a het- 
erogeneous conglomerate: cellulose, hemicellulose, starch, lignin 
and protein. Effective exploitation of biomass requires the efficient 
and selective conversion of its individual components. Zymomonas 
mobilis is a highly efficient producer of ethanol but it is unable to 
grow on starch and cellulose. The effectiveness of conjugation, 
transformation and recombinant DNA procedures for the introduc- 
tion of amylase and cellulase genes from Pseudomonas species into 
Zymomonas is discussed. 


34775 Coals as a substrate for microorganisms, Fakoussa, 
R.M.; Trueper, H.G. (Institut fuer Mikrobiologie der Uni- 
versitaet, Bonn, Germany). pp 854-856 of Proceedings of 
the international conference on coal science. Essen, Ger- 
many; Verlag Glueckauf GmbH (1981). 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

We have now succeeded in developing a nutrient broth as 
well as a solid culture medium with native coal as a source of 
carbon - without using detergents or other common auxiliaries. An 
isolated Pseudomonas strain rleases both surface active compounds - 
and certain enzymes (biokatalysators). The surface active com- 
pounds lower the surface tension by 42 dyn/cm to nearly 25,5 dyn/ 
cm. The surface energy needed to wet the coal is thus lowered to 
one third by these bacterial detergents. There are four possibilities 
for the utilization of coal as a substrate by microorganisms: (a) In- 
corporation of whole coal particles; (b) Uptake of components 
which are soluble in the medium; (c) Decomposition of coal-con- 
stituents by extracellular cell wall-fixed enzymes; and (d) Decompo- 
sition of coal by means of the release of free extracellular enzymes. 
Our results suggest that three of these mechanisms are used by mi- 
croorganisms in the decomposition of coal. The experiments show 
that native mineral coal is not microbiologially inert. 


34776 Evaluation of high-resolution features in images of 
negatively stained Tobacco Mosaic Virus. Chang, C.F.; Wil- 
liams, R.C.; Grano, D.; Glaeser, R.M. (Univ. of California, 
Berkeley). pp 36-37 of Thirty-ninth annual proceedings of 
Electron Microscopy Society of America. Bailey, G.W. 
ta NY; Electron Microscopy Society of America 

From 39. annual proceedings of the Electron Microsccopy 
Society of America; Atlanta, GA, USA (1981). 

Using the minimal exposure technique of Williams and 
Fisher, it is routinely possible to obtain electron micrographs of 
negatively stained Tobacco Mosaic Virus, whose optical diffraction 
patterns show strong, near-meridional intensity on the 3rd layer 
line, corresponding to the major structural features with an axial 
repeat distance of ~ 23A. Under appropriate negative-staining con- 
ditions it is also possible to obtain images whose optical diffraction 
patterns have distinct near-meridional intensity on the 6th layer 
line, corresponding to structural features at a resolution somewhat 
better than 12A. Researchers report here our evaluation and analy- 
sis of one such image. In this work researchers compare the results 
obtained by photographic superposition to the results that are ob- 
tained through image processing with the computer. The photo- 
graphic processing method was found to produce a surprising 
amount of spurious intensity on the principal layer lines, both at 
low resolution and at high resolution. Computer-based image analy- 
sis, on the other hand, not only allowed us to correct for contrast 
reversal in the transfer function but also permitted us to make a 
quantitative evaluation of the new features that were produced in 
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the image by the addition of the near-meridional reflection at ~ 
11.5A. 


5510 Physiological Systems 
REFER ALSO TO CITATION(S) 34754, 34771, 34831 


(LA-UR—81-3728) Nerve-pulse interactions. Scott, 
A.C. Alamos National Lab., NM aie 1982. Con- 
tract W-7405-ENG-36. 24p. (CONF-820209—1). NTIS, PC 
A02/MF A011. Order Number DE82006133. 

From Us/Japan seminar on competition and cooperation in 
neural nets; Kyoto, Japan (15 Feb 1982). 

Some recent experimental and theoretical results on mecha- 
nisms through which individual nerve pulses can interact are re- 
viewed. Three modes of interactions are considered: (1) interaction 
of pulses as they travel along a single fiber which leads to velocity 
dispersion; (2) propagation of pairs of pulses through a branching 
region leading to quantum pulse code transformations; and (3) inter- 
action of pulses on parallel fibers through which they may form a 
pulse assembly. This notion is analogous to Hebb’s concept of a cell 
assembly, but on a lower level of the neural hierarchy. 


5520 Public Health 
REFER ALSO TO CITATION(S) 34690, 34823, 34824, 35339 
5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 33132, 33146, 33148, 33149, 33152, 33163, 
33164, 33165, 33166, 33169, 33172, 33176, 33177, 33178, 33188, 33190, 33191, 
33192, 33193, 33194, 33780, 34703, 34744, 34749 


34778 (IAEA-R—1619-F) Carbaryl and monocrotophos 
cottonseed products. 


residues in Part of a coordinated pro- 
gramme on isotopic tracer-aided studies of chemical residues 
in cotton seed, feed, oil and related products. Final report for 
the period 1 June 1975 - 30 June 1980. Pablo, F.E. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Mar 
1981. 16p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE81700882. 

Cotton plants of Deltapine variety were treated with car- 
baryl (naphthyl-1-"*C), (6.7 mg/plant) three times at two week in- 
tervals. Seeds were collected at maturity and 1*C-residues were de- 
termined in the oil and cake by standard procedures. '*C-carbaryl 
and/or metabolite residues were 0.42 and 0.15 mg/kg in the crude 
oil and cake respectively. Parallel studies were conducted with 
spectrophotometric techniques using p-nitrobenzene diazonium 
fluoborate as chromogenic agent. Applications were made three 
times at a rate of 14 mg/plant. Residues in the crude oil and cake 
were found to be 0.83 and 0.04 mg/kg respectively. The higher res- 
idue level in the oil - compared to the radiometric technique - prob- 
ably relates to higher application rates. Cotton plants of Deltapine 
variety were treated with (N-methyl-'*C) monocrotophos (0.09 
mg/plant) three times at two week intervals, as recommended for 
agricultural practice. Seeds were collected at maturity and standard 
procedures for extraction, clean-up and paper and thin-layer chro- 
matography were adopted for the ultimate determination of resi- 
dues in seed, oil and cake. Parallel experiments, using spectrophoto- 
metric techniques, were made for comparison. '*C-residues of mon- 
ocrotophos and/or metabolites in cottonseed, crude oil and cake 
were found to be 0.06, 0.12 and 0.05 mg/kg respectively. Corre- 
sponding data obtained by non-nuclear techniques were 0.18, 0.42 
and 0.15 mg/kg respectively. The discrepancy between the two sets 
of results may be related to different rates of application: 0.3 mg 
and 0.09 mg/plant for non-nuclear and radiometric techniques re- 
spectively. Among the major metabolites identified in the cotton- 
seed were dimethyl phosphate and O-desmethyl monocrotophos. N- 
demethylated monocrotophos and sugar conjugates were also iden- 
tified. 
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34779 (IAEA-R—1673-F) Studies on water use efficiency 
of crops and ion movement, Part of a programme 
on agricultural nitrogen residues with particular reference to 
their conservation as fertilizers and behaviour as potential 
pollutants. Final report for the period 1 December 1975 - 31 
July 1980. Iqbal, M.M. ternational Atomic Ener, 
Agency, Vienna (Austria)). Feb 1981. 19p. NTIS (US Sales 
Only), PC A02 A0i. Order Number DE81700883. 

Apparent recovery of N by wheat Pak-70 from urea applied 
at the rate of 120 kg N/ha under normal irrigation practices (3-4 
irrigations during the growing season) was up to 35%. The propor- 
tion of nitrogen derived by wheat from the applied fertilizer was 
low (5-16%), showing that most of the N taken up by wheat came 
from sources other than fertilizer, mainly from the soil itself. This is 
evidenced by the high A values and by the higher inorganic N-con- 
tent after wheat harvest. The total nitrogen content of surface 
layers generally increased at the end of each growing season but 
the total N-content decreased as a function of time. Up to 2.5% of 
total N in the surface layers originated from the applied fertilizer. 
Some movement or local mineralization appears to have occurred 
at lower depths but the N may be left largely as residue in soil. 
Surface management of N-residues which are susceptible to losses is 
therefore important. Marked changes were observed in the water 
content of top layers of the soil profiles, following each wheat irri- 
gation. The water content was more or less uniform below a depth 
of 75 cm. 


34780 (ZfI-Mitt—38) FAO/IAEA - interregional training 
course on the use of '°N in soil science and plant nutrition. 
Training manual. Faust, H. (ed.). (Akademie der Wissens- 
chaften der DDR, Leipzig. Zentralinstitut fuer Isotopen- 
und Strahlenforschung). 1981. 18lp. NTIS (US Sales 
Only), PC A09/MF A01. Order Number DE81700969. 

This training manual provides an introduction for the basic 
methodology and principles of application of the stable isotope '*N. 
After preliminary remarks on stable isotope terminology fundamen- 
tals, experimental problems and methods of quantitative nitrogen 
determination in soil and plant studies are reported in the main part 
of the manual. An appendix with a compilation of different param- 
eters such as natural abundance of stable isotopes, selected atomic 
weights and multiples of them conversion factors of chemical com- 
pounds, and much more concludes the manual. 


34781 Some effects of vegetative competition and fertiliz- 
er on growth, survival, and tip moth damage in loblolly pine 
planted on alkaline shale surface mine spoil. Cross, E.A.; Ga- 
brielson, F.C.; Bradshaw, D.K. (Univ. of Alabama, Univer- 
sity). pp 59-63 of 1981 symposium on surface-mining hydrol- 
ogy, sedimentology, and reclamation. Graves, D.H. (ed.). 
Lexington, KY; University of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Weyerhauser select 1/0 loblolly pine seedlings were me- 
chanically planted into two established grass-legume combination 
hydroseeded on untropsoiled alkaline shale a year previously. Plant- 
ings were made concurrently into unhydroseeded shale. Alternate 
seedlings were fertilized with an 18-8-3 tablet placed at root depth. 
Growth, survival, and tip moth damage were measured after the 
first year and growth and survival after the second year. Survival 
after two years was highest on bare spoil (84 to 90%, unfertilized- 
fertilized) and lowest in love grass-Kobe lespedeza (44 to 50% un- 
fertilized-fertilized). Diameter at spoil surface after two years was 
also greatest on bare spoil (X = 16.3 to 16.9 mm, unfertilized-fertil- 
ized), but tip moth damage was ten times greater on trees in bare 
spoil than in vegetation. After two years, trees were taller in the 
love grass-Kobe planting (58 to 60 cm, unfertilized-fertilized) than 
in Bermuda grass-Kobe-sericea lespedeza (48 to 54 cm, unfertilized- 
fertilized) or in bare spoil (51 to 53 cm, unfertilized-fertilized). 
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STUDIES 
5601 Radiation Effects 


REFER ALSO TO CITATION(S) 33424, 33640, 34754, 35106 


34782 (AD-A—101009/9) Assessment of mutagenic activ- 
ity in thermally processed, frozen, electron-irradiated, and 
gamma-irradiated beef using the ames salmonella/mammalian 
microsome mutagenicity assay. Final report, June 1978-April 
1980. Guthertz, L.S.; Fruin, J.T. (Letterman Army Inst. of 
Research, San Francisco, CA (USA)). Jun 1981. 121p. 
NTIS, PC A06/MF AOl. 

Studies were undertaken to determine the mutagenic activity 
of beef that had been thermally processed, frozen, electron-irradiat- 
ed, and gamma-irradiated. The Ames Salmonella/mammalian mi- 
crosome mutagenicity assay, with several modifications, was used. 
Considerable difficulties in performing the test and interpreting the 
results were encountered. Experiments conducted showed that on 
some occasions up to 80% of the apparent revertants were not true 
revertants. The meats contained water-soluble growth factors, par- 
ticularly histidine, which apparently supported greater than normal 
growth and macrocolony formation. Subsequently, the level of his- 
tidine in the media was reduced by an amount equal to that contrib- 
uted by the meats. Also, extracts of the meat were substituted for 
whole meats as test material for evaluation. Particulate matter from 
the whole meats made automated colony counting impossible and 
complicated manual counting. Data collected failed to demonstrate 
that any of the meats or processing techniques produced mutagens. 
It was concluded that the test had limited applicability to whole 
food items and that the use of thermally, frozen, electron-irradiated, 
and gamma-irradiated processing does not induce mutagenic poten- 
tial in beef. 


34783 (AD-A—106080/5) Annual research report, 1 July 
1969 - 30 June 1970. (Armed Forces Radiobiology Research 
Inst., Bethesda, MD (USA)). 30 Jun 1970. 64p. NTIS, PC 
A04/MF AO1. 

Contents: The Relative Effectiveness of Fission Neutrons for 
Incapacitation; Investigation of Incapacitating Doses of Radiation 
in the Larger Mammals; The Effect of Partial Body Shielding on 
the Incapacitation and Lethality Response of Larger Mammals; The 
Pathophysiological Response of Larger Mammals to Multiple Ex- 
posures of Mixed Gamma-Neutron Radiation; The Relative Effec- 
tiveness of Fission Neutrons for Gastrointestinal Death in Miniature 
Swine; Drug Responsiveness in the Postirradiation Animal; The Be- 
havioral Performance of the Unrestrained Monkey Following 
Mixed Gamma-Neutron Irradiation; Behavioral Incapacitation Stud- 
ies of the Restrained Monkey (MACACA Mulatta); Identification 
of Prominent Sites of Radiation Injury and Their Relationship to 
Behavior; Hippocampal Electrical Activity and Voluntary Motor 
Movement in the Rat; Recovery and Residual Injury of the Hema- 
topoietic System in Irradiated Mammals; Molecular Studies of Cel- 
lular and Subcellular Damage in the Irradiated Animal; Effect of 
Ionizing Radiation on Lipid Peroxidation in Mammalian Cell Mem- 
branes; Effects of Ionizing Radiations on Biosynthesis of Complex 
Proteins; Effects of Ionizing Radiation on the Ultrastructure of 
Mammalian Tissues; Effects of Ionizing Radiation of Immune Re- 
sponses; Alteration of the Circulatory Autoregulation of the Small 
Intestine during the Development of the Gastrointestinal Radiation 
Syndrome; and Hepatic Cysticercosis in a Mouse Colony. 


34784 (AD-A—107893/0) Criteria for use of contaminat- 
ed food in post-shelter neop. Working paper. Chapman, W.H. 
(Environmental Science Associates, Foster City, CA 
(USA)). May 1974. 64p. NTIS, PC A04/MF AO1. 

Summaries are presented of selected reports bearing on the 
problem of fallout contamination of food in both early and long- 
term post-attack periods. Relevant factors affecting food contamina- 
tion are discussed in eight appendices, including; fallout deposition; 
retention of small fallout particles on vegetation; half-life of fallout 
on plants; retention of large particles on vegetation; determination 
of radiation dose to man from small fallout particles on plants; com- 
parison of dosage via milk and meat; dose from stratospheric fall- 
out; and radiological hazard to man from long-lived fission prod- 
ucts after a nuclear war. 
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34785 (AD-A—108295/7) Assessment of antiradiation 
drug effectiveness to fission neutron irradiation. Annual 
report No. 1, April-August 1981. Sigdestad, C.P. (Louisville 
Univ., KY (USA). School of Medicine). 1 Sep 1981. 42p. 
NTIS, PC A03/MF AO1. 

This report deals with the assays of various compounds for 
their toxicity of anti-radiation efficacy following exposure to either 
Co-60 or fission neutron irradiation. The compounds reported 
herein include WR 347, WR 2721, WR 3689, WR 44923, WR 
109342, WR 151327, WR 16843, and WR 176542. The end-points 
measured in the radiation studies were LD50(6) and LD50(30). The 
compounds and their dose modification factors (DMF) for the neu- 
tron LD50(6) following i.p. administration, were, in descending 
order of effectiveness: WR 151327 (1.42), WR 347 (1.37), WR 3689 
(1.34) WR 44923 (1.34), WR 2721 (1.26), WR 168643 (1.24), and 
WR 176542 (1.23). The corresponding LD50(30)’s for fission neu- 
tron irradiation following i.p. administration, were: WR 168643 
(1.67), WR 3689 (1.52), WR 151327 (1.45), WR 44923 (1.39), WR 
347 (1.22), WR 2721 (1.21), and WR 176542 (1.18). For low LET 
Co-60 gamma irradiation the LD50(6) and LD50(30) were deter- 
mined for WR 347 following i.p. administration. The DMF’s ob- 
tained were: LD50(6) (1.4), LD50(30) (1.5). 


34786 (DOE/EV/04115—T4) Labeling of complex mole- 
cules with ‘*F, 4°N, and 'C. Progress report, March 1, 
1981-February 28, 1982. Brownell, G.L.; Elmaleh, D.R. 
(Massachusetts General Hospital, Boston (USA). Physics 
Research Lab.). Sep 1981. Contract AS02-76EV04115. 64p. 
NTIS, PC A04/MF A0O1. Order Number DE82007623. 

The overall objective during the period covered by this 
report was to develop a broad spectrum of radiopharmaceuticals la- 
beled with short-lived cyclotron produced positron emitters, 1C, 
18N and '*F. The progress report of this year will summarize work 
done in the last three years. The goals of the program during the 
last three years were: to build and complete the transport system to 
Nuclear Medicine; to complete the modular automated system for 
important precursor production: formaldehyde, methyliodide, cya- 
nide; to perform animal studies with the 1*F-glucose analogs 2FDG 
and 3FDG and measure the rate constants and glucose metabolic 
rates derived from the Sokoloff model for both agents in different 
animal species; to initiate the development of new fatty acid ana- 
logs for myocardial imaging and metabolism; and to develop syn- 
theses for ‘*F and ™C sugar analogs. 


34787 (L[A—1364, pp 206) Psoralen plus near ultraviolet 
light. A new method for measuring DNA repair synthesis, 
Heimer, Y.M.; Kol, R.; Riklis, E. Jul 1981. Dep. NTIS (US 
Sales Only). 

In Research laboratories annual report 1980. 


34788 (IA—1364, pp 207) Effect of chronic low level +y- 


irradiation of Chinese hamster V79 fibroblasts, on growth, 
colony forming ability, DNA repair synthesis and enzyme in- 
duction. Kol, R.; Green, M.; Heimer, Y.M. Jul 1981. Dep. 
NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34789 (IA—1364, pp 208) Application of a new method 
for measuring repair synthesis in human stimulated lympho- 
cytes. Kol, R.; Golan, H.; Quastel, M.R.; Riklis, E. Jul 1981. 
Dep. NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34790 (IA—1364, pp 212) Effect of kinetin on the 
growth of gamma irradiated soybean culture. Degani, N. Jul 
1981. Dep. NTIS (US Sales Only). 


In Research laboratories annual report 1980. 


34791 (INIS-SU—39, pp 97-102) Dose function of an 
isolated point isotropic alpha-particle source in the pulmonary 
tissue. Ivanov, V.1.; Kut’kov, V.A. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 
In Problems on d and radiation protection. No. 19. 
Using conglomerates of thorium-232 dioxide incorporated in 
the deep respiratory pulmonary zone, the dose functions of an iso- 
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lated point isotropic alpha-particle source are obtained. Their de- 
pendence on the parameters of sensitive volumes, responsible for 
the observed radiobiological effect, and a medium, where the sensi- 
tive volumes are localized, are analyzed. 


34792 ey es be geal cremate studies 
of blood (experiment mill). Final report. Lockhart, L.H. 
oe i‘? Univ., Galveston). 1981. 2p. PNTIS, PC A02/MF 

Preflight and postflight chromosomal analyses of space flight 
crews are presented. Special attention is given to findings sugges- 
tive of exposure to ionizing radiation. Information was obtained by 
study of persons receiving an external body source, such as, thera- 
peutic dosage or those accidentally exposed. Others receiving radi- 
ation exposure from an internal source, such as the decay of radioi- 
sotopes administered for diagnosis or treatment, were also analyzed. 


34793 (NASA-TM—76287) Preliminary results of scien- 
tific research on biosatellite KOSMOS-1129, (National Aero- 
nautics and Space Administration, Washington, DC (USA)). 
Aug 1980. 35p. NTIS, PC A03/MF A0O1. 

The first physiological study aimed at deeper examination 
mechanisms of weightlessness and adaptation/readaptation is de- 
scribed. It dealt with metabolism, support motot changes and non- 
specific changes connected with stress reaction. Wistar rats were 
used in a triple setup: flight/vivarium/biosatellite mockup. Animal 
condition was assessed on motor activity and body temperature. 
Extensive tables show weight, blood and enzyme analysis, etc. Ani- 
mals groups were labeled: stress, behavior, body composition, bior- 
hythm, ontogenesis. The second or biological study dealt with tu- 
morous carrot tissues but humidity control was defective: some in- 
dices are reported such as cell membrane permeability, tissue respi- 
ration, etc. It also was concerned with a fowl embryogenetic ex- 
periment (Japanese quail) but mechanical effects on landing reduced 
its success. The third study, on radiation dosimetry, presents a little 
tabulated data but chiefly gives lists of satellite detector units of dif- 
ferent kinds and from different countries. 


34794 (NASA-TM—76396) Islet in weightlessness: bio- 
logical experiments on board COSMOS 1129 satellite. Zhuk, 
Y. (National Aeronautics and Space Administration, Wash- 
ington, DC (USA)). Sep 1980. 7p. NTIS, PC A02/MF AO1. 
Biological experiments planned as an international venture 
for COSMOS 1129 satellite include tests of: (1) adaptation of rats to 
conditions of weightlessness, and readaption to Earth's gravity, (2) 
possibility of fertilization and embryonic development in weight- 
lessness, (3) heat exchange processes, (4) amount of gravity force 
preferred by fruit flies for laying eggs (given a choice of three cen- 
trifugal zones), (5) growth of higher plants from seeds, (6) effects of 
weightlessness on cells in culture, and (7) radiation danger from 
heavy nuclei, and electrostatic protection from charged particles. 


34795 (NASA-TM—76472) Activity of certain enzymes 
in subcellular fractions of rat liver after flight on COSMOS 
1129 biosatellite. Tigranyan, R.A.; Vetrova, Y.G. (National 
Aeronautics and Space Administration, Washington, DC 
(USA)). Dec 1980. t6p. NTIS, PC A02/MF AO1. 

Studies of the effect of extreme space flight factors on the 
conditions of oxidizing metabolism in rat liver are described. The 
animals were flown on the biosatellite Cosmos 936, and compared 
to a synchronous ground experiment. The material and methods 
utilized in the study are presented. 


34796 (NASA-TM—81288) US plant and radiation dosi- 
metry experiments flown on the soviet satellite COSMOS 
1129, Final report. Heinrich, M.R.; Souza, K.A. (National 
Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center). May 1981. 194p. NTIS, PC 
A09/MF AO1. 

Experiments included: 30 young male Wistar SPF rats used 
for wide range physiological studies Kosmos Satellites experiments 
with plants, fungi, insects, and mammalian tissue cultures; radiation 
physics experiments; a heat convection study; a rat embryology ex- 
periment in which an attempt was made to breed 2 male and 5 
female rats during the flight; and fertile quail eggs used to deter- 
mine the effects of spaceflight on avian embryogenesis. Specimens 
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for US experiments were initially prepared at the recovery site or 
in Moscow and transferred to US laboratories for complete analy- 
ses. An overview of the mission focusing on preflight, on orbit, and 
postflight activities pertinent to the fourteen US experiments aboard 
Cosmos 1129 is presented. 


34797 (PB—82-122979) Pre-employment low Le x-rays: 
an overview. Final report. Manny, E.F.; Rudolph, H.; Wol- 
lerton, M.A. (Bureau of Radiolo gical Heal: evi, 
MD (USA)). Aug 1981. 24p. NTIS, mC A02/MF AO0O1. 

Routine radiography of the lower spine of prospective em- 
ployees has been commonplace for some time in a number of indus- 
tries engaged in heavy labor. Reported use of the low back x-ray 
examination for screening purposes dates from the 1940's. The effi- 
cacy of the preemployment low back x ray is a strongly debated 
topic, particularly within industries where heavy or strenous labor 
is required. This overview is a summary of the literature and an ex- 
ploration of the issues related to the low back x ray examination. 
The report reviews the objective, protocol, costs, efficacy, medico- 
legal aspects, and risks of the examination. The report is also pro- 
vided as information for those radiologists and other physicians en- 
gaged in occupational medicine. 


34798 (PB—82-140443) Natural radioactivity contamina- 
tion problems. Report no. 2. (final), (Conference of Radiation 
Control Program Directors, Inc. (USA)). Sep 1981. 134p. 
NTIS, PC A07/MF AO1. 

Levels of naturally occurring radionuclides associated with 
the bauxite, columbium-tantalum, phosphate, tin, pumice, and titan- 
ium mineral extraction industries are reported. Data is also present- 
ed on radioactivity measurements in ground water, in selected geo- 
thermal waters, and in oil production brines. Radiation protection 
guidance is provided for uranium recovery from wet-process phos- 
phate plants, for soil contamination limits, and for radiological ex- 
posure in natural caves. Dose pathways from incidental uses of nat- 
urally occurring radioactive materials are presented. Model state 
regulations for protecting public health and safety from use and dis- 
posal of naturally occurring radioactive material are outlined. 


34799 (PB—82-803651) Radiation effects on cells and 
chromosomes. September, 1979-November, 1981 (citations 
from the NTIS data base). (National Technical Information 
Service, Springfield, VA (USA)). Jan 1982. 200p. NTIS PC 
NO1/MF NO1. 

Research reports are cited on radiation effects on cell physi- 
ology, chemistry, and genetics. Included are discussions on molecu- 
lar mechanisms of mutagenesis, carcinogenesis, and radiotherapy. 
(This updated bibliography contains 193 citations, 122 of which are 
new entries to the previous edition.) 


34800 (PNL-SA—9882) US transuranium registry report 
on the 41Am content of a whole body. Part II. Health phys- 
ics aspects. Heid, K.R.; Robinson, B. (Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1981. Contract AC06- 
76RL01830. 10p. (CONF-8110126—2). NTIS, PC A02/MF 
A011. Order Number DE82005945. 

From International meeting on the radiobiology of radium 
and actinides in man; Lake Geneva, WI, USA (12 Oct 1981). 

The evaluation of americium deposited systemically and ees- 
timates of the systemic burden made by the resident health physi- 
cist while the person was still working were compared with find- 
ings at autopsy. Based on postmortem measurements using whole- 
body counting equipment, estimates of the total skeleton burden 
ranged from 100 to 140 nCi of americium. The total skeleton 
burden based on radioassay measurements at autopsy was 116 nCi 
of americium. Although there were unexplained discrepancies in 
some of the in vivo results, the health physicist was able to screen 
those out and his evaluation appears to be in remarkably good 
agreement with the findings at autopsy. 
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34801 (PNL-SA—9883) Comparison of systemic burdens 
at autopsy to estimates based on health physics data for se- 
lected plutonium workers. Heid, K.R. (Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1981. Contract AC06- 
76RL01830. 10p. (CONF-8110126—3). NTIS, PC A02/MF 
A01. Order Number DE82005986. 

From International meeting on the radiobiology of radium 
and actinides in man; Lake Geneva, WI, USA (12 Oct 1981). 

Monitoring the intake of plutonium by workers is a vital but 
difficult function that must be performed by a health physicist or 
someone responsible for the radiation protection of the worker. 
This is normally accomplished in part by monitoring the work en- 
vironment (especialy the airborne concentration) to which a worker 
is or may be exposed. Because there is no assurance that the air 
sampled is the same as that inhaled by the worker, supplemental 
monitoring such as contamination surveys of the work area surfaces 
and of the worker himself are routinely performed. Surveys of the 
worker may include contamination surveys of skin and protective 
clothing, especially the gloves worn; nasal smears at the completion 
of the work; hand and shoe surveys when leaving the work area; 
and routine surveillance in the form of in vivo measurements of the 
chest burden and/or the collection of excreta samples which are 
processed for plutonium content. 


34802 Effects of plutonium on soil microorganisms. Wil- 
dung, R.E.; Garland, T.R. (Pacific Northwest Lab., Rich- 
land, WA). Applied and Environmental Microbiology; 43: No. 
2, 418-423(Feb 1982). AC06-76-RL01830. 

As a first phase in an investigation of the role of the soil mi- 
croflora in Pu complex formation and solubilization in soil, the ef- 
fects of Pu concentration, form, and specific activity on microbial 
types, colony-forming units, and CO. evolution rate were deter- 
mined in soils amended with C and N sources to optimize microbial 
activity. The effects of Pu differed with organism type and incuba- 
tion time. After 30 days of incubation, aerobic sporeforming and 
anaerobic bacteria were significantly affected by soil Pu levels as 
low as 1 pg/g when Pu was added as the hydrolyzable 
239Pu(NOs)s (solubility, <0.1% in soil). Other classes of organisms, 
except the fungi, were significantly affected at soil Pu levels of 10 
pg/g. Fungi were affected only at soil Pu levels of 80 yg/g. Soil 
CO: evolution rate and total accumulated CO2 were affected by Pu 
only at the 180 g/g level. Because of the possible role of resistant 
organisms in complex formation, the mechanisms of effects of Pu 
on the soil fungi were further evaluated. The effect of Pu on soil 
fungal colony-forming units was a function of Pu-solubility in soil 
and Pu specific activity. When Pu was added in a soluble, com- 
plexed from [***Pus(diethylenetriaminepentaacetate)s], effects oc- 
curred at Pu levels of 1 g/g and persisted for at least 95 days. 
Toxicity was due primarily to radiation effects rather than to 
chemical effects, suggesting that, at least in the case of the fungi, 
formation of Pu complexes would result primarily from ligands as- 
sociated with normal (in contrast to chemically-induced) biochemi- 
cal pathways. 


34803 Influence of butylated hydroxytoluene-induced cell 


proliferation on mouse lung damage after x rays or fission 
neutrons. Ullrich, R.L.; Meyer, K.R. (Oak ap National 
Lab., TN). Radiation Research; 89: No. 2, 428-432(Feb 
1982). W-7405-ENG-26. 

To examine the relative importance of endothelial cells vs 
type IT alveolar cells in the development of lung damage, we irradi- 
ated the lungs of mice with X rays either 2 or 6 days after treat- 
ment with butylated hydroxytoluene (BHT) and determined LDs0/ 
iso Values. LDs0/180 was 959 rad when no BHT was given, 269 rad 
when 2 days elapsed after BHT treatment, and 1445 rad at 6 days 
after BHT. The pattern of response was similar after fission neutron 
irradiation to the thorax. LDso/1s0 after fission neutrons alone was 
476 rad, but at 2 and 6 days after BHT, the LDso/:e0 values were 
98 and 575 rad, respectively. Clearly 2 days after BHT, when radi- 
ation injury to type II cells predominated, the sensitivity to both X 
rays and fission neutrons increased markedly, suggesting that injury 
to alveolar epithelial cells may be of primary importance in the de- 
velopment of lung damage in the mouse. Further, since certain an- 
tineoplastic drugs may induce a proliferative response in the lung 
similar to that produced by BHT, these data stress the fact that the 
timing between chemotherapy and radiation may be critical in the 
treatment of some cancers to avoid serious complications. 
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34804 Malignant melanoma among employees of Law- 
rence Livermore National Laboratory. Austin, D.F.; Reyn- 
olds, P.J.; Snyder, M.A.; Biggs, M.W.; Stubbs, H.A. (Cali- 
fornia Dept. of Health Services, Oakland (USA); California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.; Environmental Health Associates, Inc., Berkeley, CA 
(USA)). Lancet; 2: No. 8249, 712-716(3 Oct 1981). 

19 cases of malignant melanoma (MM) were observed during 
1972-77 among approximately 5100 employees of the Lawrence 
Livermore National Laboratory, where high energy physics re- 
search is conducted. This number was significantly higher 
(p<2x10~*) than that expected in a comparable age/race/sex/geo- 
graphical segment of the population of the San Francisco Bay area. 
That excess seemed to occur only among laboratory employees and 
not among the surrounding community, which suggests that an oc- 
cupational factor is responsible. Preliminary case-comparison find- 
ings suggest that MM risk is not associated with length of employ- 
ment at the laboratory nor with type of monitored radiation expo- 
sure. Although the data did not support an association between 
MM incidence and all scientific job classifications combined, an 
excess relative risk was observed among chemists. The reasons for 
the MM excess have not been identified. 


34805 Studies in technetium chemistry applied to the 
practice of diagnostic nuclear medicine. Libson, K.F. Cincin- 
nati, OH; Univ. of Cincinnati (1981). 185p. University Mi- 
crofilms Order No. 82-01,242. 

Thesis (Ph. D.). 

The syntheses, characterizations and reactivity studies were 
performed primarily with Tc, a long lived beta emitting isotope 
with a half-life of ca. 105 years. The biological distribution studies 
in rats and dogs were performed with mixtures of ®Tc and /sup 
99m/Tc. Four general classes of technetium complexes were syn- 
thesized: (a) technetium(II) and technetium(III) complexes of the 
general formula (TcD2X2)* where D = bidentate tertiary diphos- 
phines such as _ bis(diphenylphosphino)ethane (DPPE) or 
bis(dimethylphosphino)ethane (DMPE), and X = a halogen or 
pseudohalogen; (b) several compounds represented by the general 
formula (Tc-L)/sub n/ where L = a bi- or tridentate diphosphon- 
ate ligand such as methylenediphosphonate (MDP) (these ligands 
are commonly used in nuclear medicine bone imaging kits); (c) 
come oxime-technetium complexes containing ligands such as di- 
methylglyoxime (DMG) and cycloheptanedionedioxime; (d) a 
mixed metal (Tc, Sn) hexahalogenato complex of the general for- 
mula (HsO0),(Tc/sub n//sup IV/Sn/sub m/sup IV/Bre). It is con- 
cluded that: (a) the presence of stannous is not a requirement for a 
bone-imaging agent; (b) an efficacious radiopharmaceutical can be 
prepared by a route other than reduction of pertechnetate. It ap- 
pears that the preparation of Tc-radiopharmaceuticals by substitu- 
tion, rather than redox, routes holds great promise for the develop- 
ment of new imaging agents. (PSB) 


34806 Radiation-produced electron migration along 5-bro- 
mouracil-substituted DNA in cells and in solutions. Beach, 
C.M. Lawrence, KS; Univ. of Kansas (1981). 141p. Univer- 
sity Microfilms Order No. 82-02,576. 

Thesis (Ph. D.). 

Results of work by other investigators support the theory of 
charge migration in DNA. Charge transfer between nucleotides and 
electron and energy migration in solid state DNA have been de- 
tected, but no previous experiments have demonstrated charge mi- 
gration in aqueous solutions of DNA or in DNA inside an E. coli 
cell. Such experiments were performed by substituting different 
amounts of 5-bromouracil (BU) for thymine in E. coli DNA and 
assaying for the amount of bromide given off from the reaction of 
bromouracil with hydrated electrons produced by ionizing radiation 
to form uracil-5-yl radicals and free bromide. By varying the 
amount of BU incorporated in the DNA, the average distance be- 
tween the BU bases was varied, and because the number of BU/ 
electron reactions was monitored by the amount of bromide re- 
leased, the maximum average electron migration distance along the 
BU-DNA was estimated. Hydrated electrons, e/sub aq/, were 
shown to react with BU in BU-DNA with the resultant release of 
bromide with G(-BR~) = 0.519 +- 0.062. OH radicals were half as 
reactive as e/sub aq/ toward producing bromide from BU-DNA. 
O:, which has been shown to transfer charge to BU in aqueous so- 
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lution, did not transfer charge to BU-DNA. The CO; radical was 
shown to cause the release of bromide from BU-DNA at least as 
effectively as e/sub aq/. Charge migration was demonstrated, and 
the maximum average electron migration distance in aqueous solu- 
tions of BU-DNA was measured to be 8 to 10 base distances (as- 
suming only intrastrand migration). Only 11% to 16% of the elec- 
trons produced attacked BU-DNA in aqueous solution, and only 
1% resulted in bromide release from BU-DNA inside E. coli. 
Charge migration was demonstrated in BU-DNA inside E. coli., 
and the maximum average migration distance was measured to be 5 
to 6 base distances (assuming only intrastrand migration). 

34807 Megakaryocytopoiesis in vivo. Ebbe, S. (Univ. of 
California, Berkeley). pp 1-13 of Me ocyte biology 
and precursors: in vitro cloning and cellular properties. Am- 
ste , Netherlands; Elsevier North Holland, Inc. (1981). 
Contract W-7405-ENG-48. 

Technological advances have profoundly influenced hemo- 
poietic research in recent years by providing capabilities to isolate 
blood forming cells, study their physiology and chemistry, and 
grow clones of recognizable differentiated hemopoietic cells from 
morphologically unrecognizable stem cells. These new techniques 
should advance our understanding of hemopoiesis and its regula- 
tion, but it will be vital to determine how the findings in culture 
apply to hemopoiesis in intact organisms. Therefore, as a preamble 
to the first major conference on megakaryocytes in vitro, this paper 
reviews some of our knowlege and speculations about behavior of 
megakaryocytes in vivo. 


34808 Response of Bacillus subtilis spores to heavy ion 
irradiation using cellulose nitrate detectors. Schaefer, M.; 
Facius, R.; Buecker, H. Frankfurt am Main, Germany; 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt (1980). 7p. NTIS, PC A02/MF AO1. 

Cellulose nitrate sheets carrying the spores of Bacillus subti- 
lis were irradiated with accelerated iron ions under Biostack condi- 
tions. The initial energy on the top of the stack was 250 MeV/n 
with a fluence of 1,000-10,000 particles/sq cm. The energy of the 
particles for evaluation within the stack varied from 100 MeV/n to 
150MeV/n. A second experiment was performed using argon ions 
and an energy of 1.4 MeV/n. The spores were incubated directly 
on the surface of the detector foil, and the outgrowth of individual 
spores around one single track was observed after different incuba- 
tion times and was documented by microphotography. For values 
below 1 micron, a steep decrease of K prime was observed. At 
higher impact parameters, K prime exceeds the control level in two 
regions around 1.3 microns and 3 microns with regions of average 
control survival in between. 


34809 Main trends of radiation application for food stuff 
treatment. Pertsovskii, E.S.; Sakharov, E.V.; Dolinin, V.A. 

pp 78-85 of Primenenie radionuklidov i izluchenij v pishche- 
voj promyshlennosti. Moscow, USSR; Atomizdat (1980). 
(In Russian) 

The methods of radiation treatment of food stuff using y, X- 
rays and electrons are presented. Radiation doses of various prod- 
ucts permitted by the Expert Committee of WHO and other inter- 
national organizations are presented. The problem of grain disinfes- 
tation wherein permitted irradiation doses are in the interval be- 
tween 50 and 100 krad is studied. The harmless effect of these 
doses for products is shown. The experience of raw fish, fish prod- 
ucts, raw meat, meat and vegetable products radappertization is re- 
viewed. The intensification of technological processes of food pro- 
duction using radiation treatment is also considered. The advan- 
tages and disadvantages of radiation devices with different radiation 
sources are shown. It is shown that the choice of this or that type 
should be primarily determined by the parameter of irradiated ob- 
jects, the periodicity of their coming to the device and conditions 
of treating these objects. 


34810 Effects of accelerated heavy ions on bacillus subti- 
lis spores: inactivation, repair and mutation induction. Hor- 
neck, G.; Buecker, H. Frankfurt am Main, Germany; Deut- 
sche "Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt (1979). 11p. 

From Spore radiobiology meeting; Tokyo, Japan (20 May 
1979). 
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The validity of the assumptions that, if a particle of linear 
energy transfer (LET) of more than 2,000 MeV sq cm/g hits a 
spore protoplast, repair of the damage produced will not be possi- 
ble, nor will a mutation arise, was tested by exposing Bacillus subti- 
lis spores to heavy ions (boron, carbon, neon) at different LET 
values. The reparability of the damage produced, and the frequency 
of induced mutations were determined (formation of visible colo- 
nies on Difco tryptose blood agar base, formation of azide-resistant 
mutants on plates containing sodium azide). A series of dose surviv- 
al curves for each bacterial strain, and dose effect curves for muta- 
tion induction, were obtained. The data indicate that the LET 
value of the heavy ion determines the kind of damage to the DNA. 
Below 2,000 MeV sq cm/g, reparable lesions are produced, with 
misrepair of such lesions being a possible explanation for high muta- 
tion induction. Above 2,000 MeV sq cm/g, irreparable lesions 
occur, from which mutations are unlikely to arise. 


34811 Historical review of radiation research in Japan. 
Yamasaki, F. (Japan Radioisotope Association, Tokyo). pp 
16-20 of Proceedings of the 6th international congress of ra- 
diation research. Okada, S. pei d hinge he eet gf 
of Medicine); Imamura, M.; 

(eds.). Tokyo, Japan; cal proce Sy “i eee 
Research (1979). 

From 6. international congress symposium on radiation re- 
search and stem cells; Tokyo, Japan (13 May 1979). 

The outline of the history of radiation research in Japan is 
written in connection with the names of researchers. Yoshio Ni- 
shina was a pioneer, who derived the Klein-Nishina formula for the 
scattering of hard X-ray by free electrons. In 1935, the first nuclear 
experiment laboratory was constructed in the Institute of Physical 
and Chemical Research. Two cyclotrons, 26 in and 60 in pole face 
diameter, and a high voltage Cockcroft-Walton type ion accelerator 
were installed. Irradiation of insects and plants with fast neutrons 
was attempted to examine the biological effect. In August, 1945, 
atomic bombs exploded in Hiroshima and Nagasaki. In 1950, radioi- 
sotopes were available. In early March, 1954, Bikini accident oc- 
curred. One fishing vessel was contaminated by radioactive fallout, 
and to investigate the effect of radioactivity, a committee consisted 
of investigators of physics, chemistry, medicine, biology, fisheries 
and geophysics was organized. The Japan Atomic Energy Research 
Institute was established in June, 1956. Several institutions for the 
peaceful use of atomic energy were established. The hybrid spark 
chamber to image the distribution of 8-emitting isotopes on a plane 
surface was constructed in Nagoya University. As for the national 
project on food irradiation, one laboratory has played the role in 
irradiation techniques. Researches on radiation chemistry in univer- 
sities, governmental and commercial organizations have been pro- 
gressing steadily, and the machines for nanosecond to picosecond 
pulse radiolysis are working. 


34812 (IAEA-R—2228-F) Tagging fatty acids with 99m 
tecnetium. Final report for the period 1 October 1978 - 30 
November 1980. Diengott, D. (International Atomic Ener, ergy 
Agency, Vienna (Austria)). [nd]. 27p. NTIS (US S 
Only), PC A03/MF A01. Order Number DE81700881. 

In a search for a fatty acid analogue suitable for labelling 
with sup(99m)Tc for myocardial imaging, analogues of the general 
formula X-Y-COOH where the ligand groups X, Y were NHe, SH 
or COOH, capable of forming complexes with metal ions, were 
synthesized. Among many such, one compound 
(CH2(SH).CH2(SH).(CH2)s.COOH) was selected for further study. 
Injected intravenously together with a reducing agent into mice, 
rats and one dog, the compound proved unsatisfactory for the pur- 
pose because of its toxicity and its failure to localize in the myocar- 
dium. The search for alternative analogues and alternative labelling 
procedures must continue. 


5602 Thermal Effects 


REFER ALSO TO CITATION(S) 33758, 33780, 34706, 34829 
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34813 (PB—82-143876) Benthic and fish studies to assess 
thermal impacts of the H. A. Wagner Steam Electric Station, 
Patapsco River, Maryland, 1980-1981. Final report. Heck, 
K.L.; Horwitz, R.J.; Hirshfield, M.F.; Hixson, H. (Academy 
of Natural Sciences of Philadelphia, "Benedict, MD (USA). 
Benedict Estuarine Research Lab.). 13 Nov 1981. 202p. 
NTIS, PC A10/MF A011. 

Studies to assess possible impacts of heated discharges from 
the H.A. Wagner Steam Electric Station (SES) upon local infauna, 
fish and blue crabs of the lower Patapsco River were conducted 
from July 1980 through June 1981. Data from physico-chemical 
studies were used in the interpretation of biological studies. Infauna, 
collected bimonthly primarily with a Smith-MclIntyre dredge, 
showed little evidence that either abundance or species composition 
had been influenced by the Wagner SES. Statistical analysis of the 
distributions of the five most abundant species reveals that the H.A. 
Wagner SES generally attracted fish. 


5603 Chemicals Metabolism And Toxicity 


"ER ALSO TO CITATION(S) 33070, 33170, 33253, 33273, 33312, 33758, 
5082 34715 


34814 (AD-A—091617) Toxic hazards research unit. 
Macewen, J.D.; Vernot, E.H. (California Univ., Irvine 
(USA)). Aug 1980. 137p. NTIS, PC A07/MF AO1. 

Chronic toxicity or oncogenic studies were carried out with 
methylcyclohexane, tricyclodecane, purified 1,1-dimethylhydrazine, 
and bicycloheptadiene. A subchronic inhalation study was conduct- 
ed with shale derived JP-5 and DFM fuels. Acute toxicity studies 
were conducted on a variety of chemical agents used by the Air 
Force and Navy. 


34815 (CONF-801280—1) Induction of mutation and cell 
differentiation by chemicals which initiate or promote tumor 
formation. Huberman, E. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 37p. NTIS, PC 


A03/MF A0O1. Order Number DE82006813. 

From Symposium on the use of mammalian cells for detec- 
tion of environmental carcinogens: mechanisms and application; 
Tokyo, Japan (2 Dec 1980). 

The exact mechanism by which environmental chemicals 
induce cancer is unknown, yet a most popular concept in carcino- 
genesis is that of a multistage process that is initiated by a somatic 
mutation caused by the carcinogen. The somatic mutation hypoth- 
esis is supported by experiments which indicated that electrophilic 
metabolites are generated from many chemical carcinogens by the 
action of mixed-function oxidases. Such reactive metabolites are ca- 
pable of binding to cellular macromolecules, including DNA, to 
presumably initiate a mutagenic and/or carcinogenic event. To fur- 
ther support such a hypothesis, it is important to establish (a) that 
chemical carcinogens can act as mutagens, (b) that the degree of 
carcinogenicity of a chemical is associated with its degree of muta- 
genicity, (c) that the same metabolites are responsible for both mu- 
tagenicity and carcinogenicity, and (d) that activation of carcino- 
gens into mutagens by cells from various organs should reflect 
organ specificity. Studies are presented here which indicate that 
such requirements can be met using in vitro methodologies. 


34816 (CONF-811170—1) Micropollutants produced by 
disinfection of wastewater effluents. Joliey, R.L.; Cumming, 
R.B.; Lee, N.E.; Thompson, J.E.; Lewis, L.R. (Oak Ridge 
National Lab., TN (USA)). 1981. Contract W-7405-ENG- 
26. 25p. NTIS, PC A02/MF AOl. Order Number 
DE82004064. 

From Conference on micropollutants in the environment; 
Brussels, Belgium (22 Nov 1981). 

Recent research conducted with the objective of determin- 
ing some of the chemical mutagenic characteristics of nonvolatile 
micropollutants in treated wastewater effluents is summarized. The 
effluents from nine wastewater plants were examined relative to the 
chemical effects of the disinfectants chlorine, ozone, and uv light 
on nonvolatile organic constituents and the formation of mutagenic 
constituents during disinfection. Results indicate that disinfection by 
chlorine or ozone can lead to an increase in the number of muta- 
genic materials in the effluents. (JGB) 
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34817 (DOE/ET/10104—13) Solvent-refined-coal (SRC) 
process: health programs, Research and development report 
No. 53, Interim report No. 39. Volume III. Pilot plant devel- 
opment work. Part 4: Industrial hygiene, clinical and toxico- 
logical programs, Final report of subcontract No. 10, June 1, 
1976-June 9, 1978. (Gulf Science and Technology Co., Pitts- 
bur; PA. (USA). Toxicolo, Dept.; Pittsburg and 
Midw: way Coal Mining Co., Banewood, CO (USA)). Nov 
1981. Contract AC0S-76ET 10104. 105p. NTIS, PC A06/MF 
A01. Order Number DE82006943. 


This report summarizes the toxicological studies on SRC-I 
materials completed under Subcontract No. 10 as part of the Health 
Programs under the Solvent Refined Coal (SRC) Process Contract 
during the total period of the subcontract, June 1, 1976 through 
June 9, 1978. The studies were conducted by Industrial Bio-Test 
Laboratories (IBT) as the subcontractor. A number of acute studies 
were completed on the products and intermediate streams as well 
as several subchronic studies. In addition, preliminary dose-ranging, 
or pilot, studies were completed. None of the materials exhibited 
high toxicities when administered orally, dermally, or by the inhala- 
tion route. Three of the materials proved to be severely or extreme- 
ly irritating to the eyes. The pilot dermal and teratogenesis studies 
revealed some evidence of decreased viability in offspring and re- 
duced fetal body weights. The subcontract was terminated for con- 
venience on June 9, 1978 when it became apparent that IBT could 
not satisfactorily continue the studies. 


34818 (DOE/EV/04746—1) Ionization in liquids. Prog- 
ress report, May 1, 1981-April 30, 1982, Bakale, G. (Case 
Western Reserve Univ., Cleveland, OH (USA). Dept. of 
Radiology). 31 Dec 1981. Contract AS02-78EV04746. 48p. 
NTIS, PC A03/MF A0O1. Order Number DE82006918. 

Significant progress has been made in better understanding 
the electron transport and reaction properties of model liquids and 
biological systems. The new results complement earlier studies of 
electrons and are important to all aspects of the interaction of radi- 
ation with matter and to the myriad of electronic processes that 
occur in a variety of systems. These processes range from dielectric 
breakdown to carcinogenesis as is illustrated in the following list of 
electron transport and reaction studies that were conducted in this 
contract period. The studies included: (1) effect of an external elec- 
tric field on the electron attachment rate constant, k/sub e/, of SFe 
observed in the molecular liquids ethane and propane; (2) implica- 
tions of field-dependent k/sub e/’s to dielectric breakdown in liq- 
uids; (3) influence of the electron-acceptor dipole moment on k/sub 
e/ in i-octane and the effect of solvent on electron-dipole interac- 
tion; (4) solvent effects on the electron-attachment process through 
measurements of the k/sub e/ of CCk and ethyl bromide in i- 
octane/TMS mixtures; (5) electron attachment to reversed-micellar 
aggregates and comparison of the influence of the micellar water 
pool on the electron-capture process in the solvents i-octane and 
TMS; (6) correlation of diffusion-controlled k/sub e/’s with car- 
cinogenicity and the effect of solvents on the k/sub e/-carcinogen- 
icity correlation; (7) determination of the bacterial mutagenicity of 
a series of nitroaromatic compounds which have diffusion-con- 
trolled k/sub e/’s; and (8) determination of radiation-induced muta- 
genesis in the Ames’ Salmonella tester strains. (ERB) 


34819 (PB—81-190514) Effects of particulate air pollu- 
tion on asthmatic subjects. Kinsman, R.A.; Chai, H.; Dickey, 
D.W.; Jones, R.; Morrill, C.G. (National Jewish Hospital/ 
National Asthma Center, Denver, CO (USA)). Apr 1981. 
83p. NTIS, PC A0S/MF AO1. 

While much remains to be understood, individuals with res- 
piratory disease appear to be affected by high levels of air pollution 
as indicated by subjective reports, clinic and hospital visits, and 
morbidity. Suspended particulates make up a substantial part of 
urban air pollution, and specific components of particulate, such as 
sulfates and nitrates, when combined with moisture, form acids 
with properties potentially irritating to the lung. The available re- 
search literature has not clearly implicated the components of sus- 
pended particulates which do exert an immediate effect upon the 
health status of individuals with respiratory disease. The present 
study focuses upon the acute or short-term effects of suspended 
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particulates upon asthmatic individuals. It has incorporated several 
unique features. 


34820 (PB—81-213381) ee and immunologic 
studies of humans exposed to SO2. Peterson, M.L.; Harder, 
S.; Elliott, D.; Milholland, V.; Orlando, G. (Health Effects 
Research Lab., Research Triangle Park, NC (USA)). Jun 
1981. 22p. NTIS, PC A02/MF A 

Immunologic and re nn " parameters were used to 
evaluate the effects in humans of a single 2 hour exposure to either 
clean air or 0.75 ppm SO2. Venous blood samples were obtained 
before, immediately after, and 24, 48, and 72 hours following the 
end of exposure. Parameters studied included complete blood 
counts, enumeration of lymphocyte populations using surface mem- 
brane receptor markers, evaluation of lymphocyte mitogen stimulat- 
ed response, and concentration of secretary immunoglobulin A (s- 
IgA) content of nasal washings. No statistically significant changes 
were seen in s-IgA, blood erythrocytes or immunologic parameters 
examined. A possibly significant decrease was found in monocytes 
48 hours following SO2 exposure, but this recovered after 72 hours. 
A stimulatory effect (not statistically significant) was noted at 48 
and 72 hours post-SO2 in s-IgA and in lymphocyte numbers bear- 
ing receptors for the Fc portion of IgG, while a decrease occurred 
in active T-lymphocytes with receptors for sheep red blood cells. 


34821 (PB—82-129479) Effects of short-term intermittent 
air pollutants on incidence and severity of acute respiratory 
disease: data collection and quality assurance. Flesh, R.D.; 
Riha, M.L.; Miller, M.F. (Green (Del) Associates, Inc. “ San 
Diego, CA (USA)). 1981. 265p. NTIS, PC A12/MF AO0O1. 

The purpose of this study was to measure the acute response 
of respiratory disease from peak hourly and daily average exposures 
to nitrogen dioxide alone and in combination with other pollutants. 
The study population was made up of families with children attend- 
ing public elementary schools and living in four California South 
Coast Air Basin study areas: West Los Angeles/Santa Monica, 
Garden Grove/Westminster, Glendora/Covina, and Upland/Ontar- 
io. The role and responsibility of the contractor were to collect all 
background and health data, to process and assure the quality of 
the data, and to prepare this report. Families were recruited for 
participation during the spring and summer months of 1978. Re- 
cruitment included face-to-face interviews for the purpose of col- 
lecting family background data. Over 3000 families were inter- 
viewed. From these, 1402 families (about 350 per study area) were 
selected. 


34822 Responses of radish to all combinations of three 
concentrations of nitrogen dioxide, sulfur dioxide, and ozone. 
Reinert, R.A. (Dept. of Agriculture, Raleigh, NC); Shriner, 
D.S.; Rawlings, J.O. Journal of Environmental Quality; 11: 
No. i 52-57(Jan-Mar 1982). W-7405-ENG-26. 

Vegetation stress by air pollutants is frequently a result of a 
multiple pollutant exposure. Long-range transport of major air pol- 
lutants may affect rural agricultural and forested regions of the 
eastern United States. Also, changes in the relative importance of 
the major phytotoxic pollutants, NO2, SO2, and Os, can be antici- 
pated as a result of changing energy patterns. In experiments de- 
signed to evaluate the effects of the coincident occurrence of NOs, 
SO:, and Os, as well as the importance of the ratios of the pollut- 
ants of one another, we have demonstrated that the pollutants inter- 
acted to influence the response of radish (Raphanus sativus L.) fo- 
liage and root. The influence of increasing Os concentrations at in- 
creasing concentrations of NO2 and SO: generally resulted in small- 
er root (hypocotyl) fresh and dry weight, and in most cases the re- 
lationship was linear. Fresh-weight reductions in radish roots due 
to increasing 03 concentrations from 0.1 to 0.2 ppm and from 0.1 to 
0.4 ppm at 0.1 ppm NOz and SO2 were 24 and 51%, respectively. 
At 0.4 ppm NO: and SOkz, the root-weight losses due to increasing 
Os concentrations from 0.1 to 0.2 and from 0.1 to 0.4 ppm were 20 
and 38%, respectively. When SO: reached 0.8 and 1.6 ppm, there 
was little change in root weight as NO2 and Os; concentrations 
were increased from 0.2 to 0.4 ppm. Nitrogen dioxide played a sig- 
nificant role in the response of radish to SO2 and Os, considering 
the high concentration of NO2 (> 2.0 ppm) needed to cause a re- 
sponse in radish from a single exposure to NO» alone. These results 
suggested that valid assessment of the impact of siting additional 
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sources of SO, and NO; in regions currently experiencing elevated 
Os levels will require recognition of this interaction potential. 


34823 Nickel. Sunderman, F.W. Jr. pp 201-229 of Disor- 
ders of mineral metabolism. New York, NY; Academic 
Press, Inc. (1981). 

This chapter summarizes current knowledge of the metabo- 
lism and toxicology of nickel, with primary emphasis upon recent 
investigations. This chapter is intended to bring up to date a com- 
prehensive monograph on medical and biological effects of nickel 
that was published by the Panel on Nickel of the National Acade- 
my of Sciences and to amplify recent review articles on nickel me- 
tabolism and toxicology. 


Cytogenetic bases for risk NY) Bender, M.A. 
(eaceitaas National Lab., Upton, NY). pp ey of 
Measurement of risks. Berg, G. G.; Maillie, H. HD. (eds.). New 
York, NY; Plenum Publishing. Corp. (1981). Contract 
ACO02-76CH00016. 

The possible health effects of low level human exposure to 
noxious environmental pollutants frequently of the greatest concern 
are cancers arising in those exposed, and genetic changes that 
would appear among their descendants. There are a number of rea- 
sons, but perhaps the most important is that in contrast to the situa- 
tion for most health effects, for which a threshold dose response is 
either demonstrated or deduced with some confidence, it is general- 
ly held that the dose response for carcinogenesis and mutagenesis 
are extremely unlikely to exhibit any threshold. Extremely unlikely 
quite properly suggests both some uncertainty about the basic 
mechanisms involved, especially in the case of carcinogenesis, and 
the lack of positive human data in the range of exposure of concern 
that might settle the question. In estimating hazard, then, research- 
ers must assume that any exposure, however small, entails some 
finite risk, even though one of uncertain magnitude, and even 
though researchers cannot hope to detect it against the spontaneous 
incidences. Unfortunately, if large populations are exposed, the ab- 
solute numbers of cases that might arise may be quite large even 
though remaining statistically undetectable, and might thus consti- 
tute an unseen, but very large societal cost in terms of human suf- 
fering and medical care. 


5604 Other Environmental Pollutant Effects 
REFER ALSO TO CITATION(S) 33211 


34825 (AD-A—097757) Effects of microwave radiation on 
the lens of the eye. (National Academy of Sciences - Nation- 
al Research Council, Washington, DC (USA)). Jan 1981. 
20p. NTIS, PC A02/MF AO1. 

The effects of microwave radiation on the lens of the eye, 
particularly in regard to potential for cataractogenesis at low expo- 
sure levels are examined. The partially understood biophysical 
mechanism of microwave cataractogenesis is discussed. No evi- 
dence was found for cataract induction by microwave fields of less 
than 10 per sq cm. 


34826 (DOE/ER/03285—42) Direct effect of diagnostic 
ultrasound on genetically interesting molecules. Ciatti, S.; 
Domokos, G.; Koevesi-Domokos, S.; Milano, F. (Florence 
Univ. (Italy). Cattedra di Radiologia; Johns Hopkins Univ., 
Baltimore, MD (USA). Dept. of Physics; Servizio di Fisica 
Sanitaria USL 10/D, Florence (Italy)). 1981. Contract 
AS02-76ER03285. 7p. (CONF-810782—1). NTIS, PC A02/ 
MF AO1. Order Number DE82007136. 

From 10. L. H. Gray conference; Oxford, UK (13 Jul 1981). 

Ultrasound is a non-ionizing radiation and at typical intensi- 
ties used in diagnostic sonography, macroscopic damage to tissues 
is negligible. Some recent experiments, however, provided evidence 
for possible genetic damage caused by relatively low-intensity ultra- 
sound irradiation. Although the implications of such experiments 
concerning possible genetic damage caused by low intensity ultra- 
sound irradiation are not yet completely understood, the very exist- 
ence of such results raises an important theoretical question. Is it 
possible that a non-ionizing radiation can cause significant changes 
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in the structure of a typical DNA molecule. Several mechanisms 
exist which are responsible for such changes including: (1) structur- 
al changes in the molecule due to sound absorption from a high 
harmonic of the repetition frequency of a pulsed ultrasound radi- 
ation; (2) structural changes due to multi-phonon absorption from 
low harmonics of the repetition frequency; and (3) break-up of the 
molecule as a consequence of the excitation of collective vibrations. 
The calculations presented suggest that, should damage to DNA in 
vitro caused by low-intensity ultrasound be confirmed beyond rea- 
sonable doubt, such catastrophic changes in the structure of DNA 
molecules are more likely to arise as a result of their collective 
modes rather than from a localizable breakup of some hydrogen 
bonds. (ERB) 


34827 (NASA-CR—166661) Electromagnetic field inter- 
actions with the human body: observed effects and theories. 
Raines, J.K. (Rains (Jeremy K.), —— MD (USA)). 
Apr 1981. 123p. NTIS, PC A06/MF 

The effects of nonionizing ated (EM) field inter- 
actions with the human body were reported and human related 
studies were collected. Nonionizing EM fields are linked to cancer 
in humans in three different ways: cause, means of detection, and 
effective treatment. Bad and benign effects are expected from non- 
ionizing EM fields and much more knowledge is necessary to prop- 
erly categorize and qualify EM field characteristics. It is concluded 
that knowledge of the boundary between categories, largely de- 
pendent on field intensity, is vital to proper future use of EM radi- 
ation for any purpose and the protection of the individual from 
hazard. 


34828 (NASA-CR—166661) Electromagnetic field inter- 
actions rr the human body: observed effects and theories. 
Raines, J.K. (Rains (Jeremy K.), a MD (USA)). 
Apr 181, 124p. NTIS, PC A06/MF A 

The state of published knowledge od the effects of non- 
ionizing EM fields on humans is summarized. In addition to over 
1000 written sources in-person meetings, telephone interviews and 
lecture tapes were used. It is indicated that there are good, bad and 
benign effects to be expected from non-ionizing EM fields and 
much more knowledge appears necessary to properly categorize 
and qualify EM field characteristics. Knowledge of the boundary 
between categories, perhaps largely dependent on field intensity, is 
vital to proper future use of EM radiaton for any purpose and the 
protection of the individual citizen from hazard. 


34829 (ORNL/TM—7869) Investigation of entrainment 
stresses using a power plant simulator. Cada, G.F.; Solomon, 
J.A.; Kumar, K.D. (Oak Ridge National Lab., TN (USA)). 
Jan 1982. Contract W-7405-ENG-26. 102p. NTIS, PC A06/ 
MF AOl1. Order Number DE82010334. 

A Power Plant Simulator (PPS) was constructed at the Oak 
Ridge National Laboratory to examine the component sources of 
entrainment mortality. This experimental apparatus circulates tem- 
perature-controlled water through a closed loop and has as key 
components, a pump, a condenser bundle, and vertically adjustable 
piping. Thus, stresses associated with pump passage, condenser pas- 
sage, vacuum conditions, and thermal effects can be examined. 
Larval bluegill, channel catfish, carp, largemouth bass, and small- 
mouth bass were exposed to different combinations of pump speed 
and water temperatures in the PPS. Wide differences among species 
in their sensitivity to pipe and condenser passage were observed. 
For most of the species tested, short-term conditional mortalities re- 
sulting from the physical stresses of pipe and condenser passage in- 
creased with AT and/or pumping rate. Pump passage was not a 
major source of physical damage, and no clear relationship was 
found between pump efficiency and mortality. Susceptibility to 
physical stresses associated with entrainment appeared to be in- 
versely related to the size of the entrained organisms. 


34830 (PB—81-806994) Biological effects of microwaves. 
1978-June, 1981 (citations from the NTIS data base). Report 
for 1978-June 1981, (National Technical Information Serv- 
—— VA (USA)). Jul 1981. 129p. NTIS PC 01/ 


The selected abstracts cover the biological effects on man 
and animals from exposure to microwaves. In addition to dosages 
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and tolerances, regulations, and standards are included. (This bib- 
liography contains 122 citations, 34 of which are new entries to the 
previous edition.) 


(PNL-SA—9406) Biological gg og of 60-Hz a 
tric fields on small and large laboratory animals. ig oy 
R.D. (Pacific Northwest Lab., Richland, WA (USA)). 1981 
Contract AC06-76RL01830. 3p. (CONF- 8105140—1). 
NTIS, PC A02/MF A0O1. Order Number DE82006096. 

From US/USSR scientific exchange program meeting; Kiev, 
USSR (4 May 1981). 

Rats and mice were exposed to 60-Hz electric fields up to 
330 kV/m for durations as long as four months. No significant ef- 
fects were found in the following major areas: metabolic status and 
growth; organ and tissue morphology; brain morphology; cardio- 
vascular function; serum chemistry; reproduction; prenatal growth 
and development; teratology; bone growth; peripheral nerve func- 
tion; humoral and cell-mediated immunity; susceptibility to viral in- 
fection; cell and membrane function; illness/malaise; and cytogenet- 
ics. Statistically significant effects of electric field exposures were 
observed in the following areas: bone fracture repair; neonatal de- 
velopment; neuromuscular function; endocrinology; hematology; 
neurochemistry; urine volume and chemistry; sympathetic nervous 
system; behavior. It is likely that many of the effects observed are 
secondary to chronic stimulation of the animal by the field. Our re- 
search efforts have shifted to an in-depth investigation of nervous 
system functions, with emphasis in behavior, neurochemistry, neur- 
ophysiology, and dosimetry. Current and future research in these 
areas will focus on: relationship of effects to field strength and du- 
ration of exposure; recovery from observed effects; fundamental un- 
derstanding of observed effects; fundamental understanding of inter- 
action of field with animal (dosimetry); and biological significance 
of observed effects. (ERB) 


34832 (SAND—82-0102C) MILLRACE: off-site blast 
predictions and measurements. Final report. Reed, J.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1982. 
Contract AC04-76DP00789. 3p. (CONF-820313—1). 
NTIS, PC A02/MF AO]. Order Number DE82006732. 

From DNA-Millrace symposium; Adelphi, MD, USA (16 
Mar 1982). 

Predictions and measurements of distant propagations were 
made of airblast from Project MILLRACE, to identify, control, 
and document the off-site environmental impact. A weather-watch 
was maintained, using special meteorological observations, to assure 
that atmospheric acoustic refraction would not cause significant 
nuisance damage or hazard to surrounding communities. Weak 
propagation conditions prevailed during MILLRACE, so there was 
no possibility of nuisance damage or hazard in any of the neighbor- 
ing communities. 
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34833 (NUREG/CR—2225) Unconstrained overview of 
the critical elements in a model state system for emergency 
response to radiological transportation incidents. Final report 
Jul 80-Apr 81. Gunderloy, F.C. Jr; Moore, J.D.; Scofield, 
P.A.; Tuttle, R.J. (Rockwell International Corp., Newbury 
Park, CA (USA). Environmental Monitoring and Services 
Center). Dec 1981. 131p. NTIS, PC A07/MF AO1. 

The objective of the report is to present both descriptions 
and discussions on the critical elements that should be considered in 
developing a state program for responding to radiological transpor- 
tation incidents. Each element is subjected to a thorough evaluation 
by assuming that it could be developed to its fullest and incorporat- 
ed into a program without the everyday constraints of budget, time, 
or manpower. The effect is one of magnification, and the elements 
are thus scrutinized to an extent that might not otherwise be possi- 
ble. The cost of the elements are also presented, either in terms of 
dollars or required manpower. 
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(PB—82-155458) mam ah lene inspection pro- 
codmes guide, Ryckman, erley, fiat gr el 
ciates, Inc., St. Louis, MO FSA. 1981. 186p. NTIS, PC 
A09/MF AOl. 

This is the first of three volumes of a manual intended to 
provide industrial hygienists with essential technical information in 
order to determine compliance with regulations, evaluate control 
measures, investigate problems in individual plants as well as on an 
industry-wide basis, and provide data for consultation with all par- 
ties concerning health problems. The main topics covered include: 
evaluation of the work environment in regard to hazardous condi- 
tions, statistical methods of sampling, recognition, evaluation and 
survey of the conditions; sampling and analysis of hazardous condi- 
tions, such as gases, vapors, aerosols, dusts, fumes, mists, physical 
hazards, radiation and airflow measurement; medical and biological 
procedures; interferences, limitations, precautions, calibrations, sam- 
pler collection efficiency and stability determination; calibration in- 
struments and techniques for flow and volume calibration; data 
tables of more than 550 hazardous materials. 


34835 (PB—82-921000) FDA Compliance Program Guid 
ance Manual. Section VI. Radiological health. Updates. Irreg- 
ular repts. (Food and Drug Administration, Rockville, MD 
SA)). 1981. aprox. 4 issuep. Paper copy available on 
tanding Order, Deposit Account required. North Ameri- 
can Continent Sup ce $44.00/year; all others write for — 
Single copies available in paper copy only, iy 
on page count. Basic report available as PB82-921099 
The standing order allows one to obtain updates to Section 
VI of the Compliance Program Guidance Manual which provides 
plans and instructions to Field operations which are surveillance 
and/or compliance oriented and provide needed direction from 
Headquarters Offices and Bureaus in accomplishing FDA's regula- 
tory obligations for those products monitored for radiation. This 
section also includes the concept to the Manual and miscellaneous 
material relating to compliance functions. 


34836 (PB—82-921099) FDA Compliance Program Guid- 
ance Manual. Section VI. Radiological health. (Food and 
Drug Administration, Rockville, MD (USA)). Oct 1981. 
370 NTIS PC $20.00. 

The FDA Compliance Program Guidance Manual provides 
a system for issuing and filing written program plans and instruc- 
tions directed to Food and Drug Administration field operations for 
project implementation. 
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REFER ALSO TO CITATION(S) 33153, 33157, 33159, 33161, 33183, 33405, 
33408, 33935, 34851 


34837 (ENPU—80-1) Geology of the strath halladale-alt- 
nabreac district. McCourt, W.J. (Institute of Geological Sci- 
ences, Edinburgh (UK). Highlands and Islands Unit). Mar 
1980. 26p. Institute of Geological Sciences, Environmental 
Protection Unit, Harwell, England. 

This report is part of a series describing work carried out at 
the Altnabreac research site in Caithness, Scotland, in relation to 
the United Kingdom research program of assessing the feasibility of 
disposing high-level radioactive wastes in crystalline rocks. The ge- 
ology of the Strath Halladale-Altnabeac district of N.E. Sutherland 
and western Caithness, can be summarized in terms of three major 
groups of rock types: Moine country rocks; acid and basic intrusive 
igneous rocks, unmetamorphosed cover rocks of Devonian age, and 
superficial deposits. The igneous history of the area involves three 
phases of granite intrusion: Middle-Upper Amphibolite Facies meta- 
morphism and a period of N-S faulting. Detailed accounts of the 
regional geology (country rocks, igneous rocks), structure and 
metamorphism are presented. (ATT) 
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34838 (NASA-TM—83809) Significant achievements in 
the Planetary Geology Program, 1981, Holt, H.E. (National 
Aeronautics and S Administration, Washington, DC 
(USA)). Sep 1981. 39p. NTIS, PC A03/MF AO1. 

Recent developments in planetology research as reported at 
the 1981 NASA Planetary Geology Principal Investigators meeting 
are summarized. The evolution of the solar system, comparative 
planetology, and geologic processes active on other planets are 
considered. Galilean satellites and small bodies, Venus, geochemis- 
= and pe pps volcanic and aeolian processes and landforms, flu- 

processes, and planetary impact cratering, 
ped: sensing, and cartography are discussed. 


34839 (NP—2902509) Thirty-eighth biennial report of the 
Pec Geologist for 1975-1978. (Wyomin —— 
noted Laramie (USA)). Nov 1978. ‘Ip. yoming 
og - Survey, Box 3008, Univ. Station Laramie, WY 


Portions of document are illegible. 

The Wyoming Geological Survey attempts to supply the 
State with significant and timely reports and maps on all aspects of 
geology and mineral resources. Overall operation can be summa- 
rized into three general categories, services, investigations, and pub- 
lications. Activities center around the productivity of the Staff Ge- 
Ologists who are responsible for five specific areas of expertise - oil 
and gas, coal, minerals, general stratigraphy, and environmental ge- 
ology. They maintain current files on all new geologic information 
for the State, attempt to keep abreast of state, federal, and industrial 
activity, and conduct appropriate field and laboratory investigations 
as required. The supporting staff assists with the preparation of the 
material and eventual printing, and the sale of publications. All 
Survey staff cooperate in responding to the many thousands of in- 
quiries for geologic and mineral resource information received 
during the year. The table of contents of this report, lists the fol- 
lowing: introduction; organization and administration; Wyoming's 
mineralogical production and related activities; operations and ac- 
tivities; and conclusions. 


34840 (NUREG/CP—0022, pp 247-256) Natural geolog- 
ic processes as sources of uncertainty in tory modeling. 
Smith, J.L. Jay L. Smith Co., Inc., Long Beach, CA); Bal- 
derman, M.A. Mar 1982. NTIS, PC A21/MF AOl. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Repository modeling needs to consider the environmental 
changes that can occur from the natural geologic processes of: (1) 
tectonic movements, (2) igneous activity, (3) nontectonic deforma- 
tions, (4) climate changes, (5) erosion, deposition, and dissolution, 
and (6) groundwater movement. Rates and mechanisms of these 
processes are well established by the present state of knowledge in 
the earth sciences, indicating that they operate in an orderly 
manner at very low rates over thousands to tens of millions of 
years. Consequently, future conditions can be forecast with confi- 
dence for at least 10,000 years. Significant uncertainty does not 
occur until the time frame of a few hundred thousand to a million 
years. Selective siting can further reduce the number of these varia- 
bles that must be considered in modeling and reduce the range of 
others. Knowledge of the geologic processes involved is important 
for planning and evaluating the geologic investigations at a pros- 
pective site. 


34841 (NUREG/CP—0022, pp 305-312) Role of hydrau- 
lic conductivity data in reducing uncertainty in radionuclide 
transport modeling. Smith, L. (Univ. of British Columbia, 
Vancouver); Schwartz, F.W. Mar 1982. NTIS, PC A21/MF 
AOl. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Difficulties in characterizing hydrogeological conditions at a 
potential repository site will create uncertainty in model predictions 
of radionuclide transport in groundwater flow systems. In this 
paper we carry out a series of stochastic simulations to investigate 
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the reduction in that uncertainty when hydraulic conductivity data 
are available to characterize the heterogeneous nature of the porous 
medium. Results suggest that unless a considerable number of field 
measurements are available, transport predictions will be subject to 
large uncertainties. 


34842 (NUREG/CP—0022, pp 425-435) Study of pres- 
ent and perturbed ground-water flow rates through a hypo- 
thetical basalt nuclear-waste repository to establish a signifi- 
cance criterion. Zellmer, J.T.; Lindberg, J.W. (Pacific 
Northwest Lab., Richland, WA). Mar 1982. NTIS, PC 
A21/MF AO01. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

Characterizing potential perturbations to the hydrogeologic 
system is a critical factor in computer modeling of the geology and 
hydrology of deep-underground, nuclear waste repositories. In this 
paper, calculated ground-water flow rates for various natural per- 
turbations are used to define the threshold value of flow that signi- 
fies loss of repository integrity caused by a gradual increase of 
ground-water flow rate through the repository over geologic time. 
Our work suggests that an increase by one order of magnitude in 
the ground-water flow rate through a hypothetical basalt repository 
is a useful threshold value for preliminary assessments. An im- 
proved threshold value can be obtained by using output from the 
Geologic Simulation Model (GSM) for basalt rather than the 
simple, single-valued flow rate calculations. 


34843 (OEFZS—4033) Age dating by thermolumines- 
cence of Austrian ceramics. Pernicka, E. (Oesterreichisches 
Forschungszentrum Seibersdorf Ges.m.b.H., Vienna). Oct 
1980. 33p. (In German). (ST—90/80). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE81700878. 

In a test run ceramics of known age originating from differ- 
ent archaelogical sites in Lower Austrian were dated by their ther- 
moluminescence. Good agreement with other dating methods was 
achieved, if the dendrochronologically corrected '*C-values were 
taken. The ages determined by the thermoluminescence confirm for 
the center of Europe the so called "Long Chronology” after that 
the beginning of the Neolithicum can be assumed about 7000 years 
from present. 





34844 (ORNL—5800) Evaluation of remote sensing 
methods for study of variable hydrologic source areas. Huff, 
D.D.; Kelley, J.M.; Sapp, C.D. (Oak Ridge National Lab., 
TN (USA)). Jan 1982. Contract W-7405-ENG-26. 57p. 
NTIS, PC A04/MF AO1. Order Number DE82010328. 

An increasing amount of attention has been paid to the spa- 
tial variability of hydrologic processes, especially the variable hy- 
drologic source area concept. This concept emphasizes the dispro- 
portionately large contribution of localized areas to runoff and nu- 
trient transport. The merit of using remote sensing techniques in 
conjunction with field studies of hydrologic transport was evaluat- 
ed at three different sites that exhibit considerable contrast in terms 
of topography, geology, soils and vegetation. Color infrared pho- 
tography and multispectral scanner data were collected, processed, 
manipulated, enhanced, and analyzed for the purpose of delineating 
variable hydrologic source areas. Analysis of the data showed that 
flying height, timing, terrain and vegetative cover were important 
considerations. Even though difficulties attributable to the previous- 
ly mentioned factors were encountered, remote sensing techniques 
and products are definitely useful in hydrologic transport studies. 


34845 Modeling double aquifer flow using a comprehen- 
sive potential and distributed singularities - 1. Solution for 
homogeneous permeability. Strack, O.D.L.; Haitjema, H.M. 
(Univ of Minn, Minneapolis, USA). Water Resources Re- 
search; 17: No. 5, 1535-1549(Oct 1981). 

A technique is presented for modeling two-dimensional hori- 
zontal flow in a system of two infinite aquifers. The aquifers are 
separated by a thin impermeable layer and are hydraulically con- 
nected through openings in the separating bed. The upper aquifer is 
unconfined, and the flow in the lower aquifer is confined in some 
regions and unconfined in others. The model includes cross flow, 
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inflow from rainfall, and flow toward creeks, canals, lake bound- 
aries, and wells. 25 refs. 


34846 Comparison of four synthetic unit hydrograph 
techniques. Howard, K.M. (Summit Engineering, Pikeville, 
KY); Meadows, M.E. pp 521-532 of 1981 symposium on 
surface-mining hydrology, sedimentology, and reclamation. 
Geen D.H. (ed.). Lexington, KY; University of Kentucky 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

Today the emphasis on hydrologic planning and design for 
small watersheds (< 5 square miles) is growing. Although thou- 
sands of stream gages have been in operation in this country for 
over 50 years, the data collected are rarely of use because previous 
water resource planning has tended to focus on large watersheds. 
As a consequence, small watershed hydrology studies must rely 
upon modeling techniques. Currently, deterministic models are re- 
ceiving much attention at the expense of parametric models which 
include some of the best developed design tools, synthetic unit hy- 
drograph techniques. Very few studies comparing the many syn- 
thetic unit hydrograph models available have been published. Pre- 
sented herein are the results of an investigation of four synthetic 
unit hydrograph techniques: (1) the Williams unit hydrograph as 
found in the computer model HYMO, (2) the SCS single triangle 
unit hydrograph methodology, (3) the Tennessee Valley Authority 
double-triangle unit hydrograph as found in the computer model 
HYSIM, and (4) the Haan unit hydrograph as found in the comput- 
er model WASH. The predictive abilities of these models are evalu- 
ated using a data base compiled by the Agricultural Research Serv- 
ice consisting of 270 rainfall/runoff events for 38 watersheds in 12 
states. The abilities of the models to predict outflow hydrographs 
for different watershed sizes in varying regions of the United States 
are discussed in terms of the user time and effort required to 
employ the models. 


34847 Regional simulation of conjunctive groundwater 
and surface water flow. Koch, D. (Hittman Associates, Inc., 
Englewood, CO); McIntosh, G.E. pp 551-558 of 1981 sym- 
posium on surface-mining hydrology, sedimentology, and 
reclamation. Graves, D.H. (ed.). Lexington, KY; University 
of Kentucky (1981). 

From Symposium on surface mining hydrology, sedimento- 
logy, and reclamation; Lexington, KY, USA (7 Dec 1981). 

The United States Bureau of Mines has been studying the 
impacts of mining in the Powder River Basin on the regional flow 
system. This paper describes the development of a computer model 
of groundwater and surface water flow applied to the Powder 
River Basin. The Powder River Basin is a structural depression ex- 
tending southward from the Yellowstone River in Montana into 
northeastern Wyoming between the Big Horn Mountains on the 
west and the Black Hills on the east. The basin is a broad asymetric 
syncline. Major drainages are the Powder, Tongue, Cheyenne, and 
Belle Fourche Rivers. The model represents the merger of two in- 
dependent models: The Prickett-Lonnquist finite difference model 
of groundwater flow and a kinematic routing algorithm for surface 
water flow. The Prickett-Lonnquist model uses a modified alternat- 
ing direction implicit algorithm to solve a numerical approximation 
of the two-dimensional partial differential equation of groundwater 
flow. The kinematic routing model was developed by the first 
author for use on this project. The kinematic approximation to the 
equations of open channel flow is used to create a model of un- 
steady, uniform flow. The two models are coupled in time. The 
groundwater model iterates to a solution that includes a stream 
water depth and a flow interchange with the stream. Then the kine- 
matic routing model iterates to find a new stream depth. This iter- 
ation process continues between models until the difference be- 
tween successive stream depths is small. The model then moves to 
the next time step. This model was applied to steady state condi- 
tions in the Powder River Basin. The ground water model used a 
regular grid network of nodes that were ten kilometers on a side. 
The kinematic routing model had one reach per groundwater 
model node. The model was run to steady state and calibrated 
against the existing potentiometric surface on river base flow in the 
Powder River Basin. 





4243 / ERA VOL. 7, NO. 13 


5802 Geophysics 
REFER ALSO TO CITATION(S) 33202, 34640, 34641, 34860, 34862 


34848 (DOE/ER/10769—4) Inverse method for seismic 
profiling and reflector imaging. Final report. Bleistein, N.; 
Cohen, J.K.; Hagin, F.G. (Denver Univ., CO (USA). Dept. 
of Mathematics and Computer Science). 2 Dec 1981. Con- 
tract AC02-80ER10769. 13p. NTIS, PC A02/MF AOl1. 
Order Number DE82004875. 

This group has been engaged in a coordinated research pro- 
gram in the application of inverse methods to seismic exploration 
and non-destructive testing for a number of years. Working com- 
puter codes have been developed implementing our theories in 
three dimensions. These codes have been successfully implemented 
on real data sets and were recently indentified as the only inversion 
codes which work in more than one dimension. There are also 
higher-order-accurate one dimensional computer codes. During the 
past year we have made significant progress in extending the higher 
order accurate theory to three dimensions and also in developing a 
new theory which accounts for refraction effects and transmission 
losses more accurately than do existing working theories and algo- 
rithms. It is our intention to continue to develop our theories and 
computer algorithms despite the loss of DOE support, albeit at a 
necessarily slower rate. 


34849 (INIS-mf—6851, pp v) Square path in resistivity 
measurement, Brojonegoro, A. (Lembaga Ilmu Pengetahuan 
Indonesia, Bandung (Indonesia). Lembaga Fisika Nasional). 
1980. (In Indonesian). Dep. NTIS (US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan Le 


resistivity measurement using square path configura- 
tion is presented. This method reduces the dependability of the ori- 
entation of the path direction and is sensitive only to the measure- 
ment center of the inhomogeneity of a structure. The interpretation 
for the results of the measurement can be worked out by conven- 
tional method. 


34850 (NUREG/CR—2382) Guide to dating methods for 
the determination of the last time of movement of faults. 
Technical report. (Curtis (Garniss H.), Orinda, CA (USA)). 
Dec 1981. 286p. NTIS, PC A13/MF AO1. 

This is a guide to methods of dating the past activity of 
faults with emphasis on methods to dating movement over the past 
500,000 years. This period of time is of most concern to nuclear 
power plant siting regulations which state that a fault is ‘capable’ 
(i.e. shows movement at or near the ground surface at least once 
within the past 35,000 years or movement of a recurring nature 
within the past 500,000 years). The guide presents: Chronographic 
methods; isotopic methods - primeval radioactive elements; and iso- 
topic methods - cosmic ray produced radioactive elements. 


34851 (RHO-BWI-ST—14) Subsurface geology of the 
Cold Creek syncline. Meyers, C.W.; Price, S.M. (eds.). 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Jul 1981. Contract AC06- 
77RLO01030. 449p. NTIS, PC A19/MF A0O1. Order Number 
DE82007589. 

Bedrock beneath the Hanford Site is being evaluated by the 
Basalt Waste Isolation Project (BWIP) for possible use by the US 
Department of Energy as a geologic repository for nuclear waste 
storage. Initial BWIP geologic and hydrologic studies served to de- 
termine that the central Hanford Site contains basalt flows with 
thick, dense interiors that have low porosities and permeabilities. 
Furthermore, within the Cold Creek syncline, these flows appear to 
be nearly flat lying across areas in excess of tens of square kilome- 
ters. Such flows have been identified as potential repository host 
rock candidates. The Umtanum flow, which lies from 900 to 1150 
m beneath the surface, is currently considered the leading host rock 
candidate. Within the west-central Cold Creek syncline, a 47-km? 
area designated as the reference repository location (RRL) is cur- 
rently considered the leading candidate site. The specific purpose of 
this report is to present current knowledge of stratigraphic, litholo- 
gic, and structural factors that directly relate to the suitability of 
the Umtanum flow within the Cold Creek syncline for use as a nu- 
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clear waste repository host rock. The BWIP geologic studies have 
concentrated on factors that might influence groundwater transport 
of radionuclides from this flow. These factors include: (1) intraflow 
structures within the interiors of individual lava flows, (2) interflow 
zones and flow fronts between adjacent lava flows, and (3) bedrock 
structures. Data have been obtained primarily through coring and 
geophysical logging of deep boreholes, petrographic, paleomagne- 
tic, and chemical analysis, seismic-reflection, gravity, and magnetic 
(ground and multilevel airborne) surveys, and surface mapping. Re- 
sults included in this document comprise baseline data which will 
be utilized to prepare a Site Characterization Report as specified by 
the US Nuclear Regulatory Commission. 


Magmatic volatiles in explosive rhyolitic eruptions. 
Hichelberger, J.C.; Westrich, H.R. (Sandia National Labora- 
tories, Albuquerque, NM 87185). Geophysical Research Let- 
ters; 8: No. 7, 757- 760(Sul 1981). 

Obsidian clasts in rhyolitic tephra deposits preserve preerup- 
tion magmatic volatile contents, providing a direct means for deter- 
mining the volatile content of explosively erupted magmas. Small 
to moderate volume Plinian eruptions (10~* to 10~’ km*) appear to 
be driven by 0.5—1.0 wt.% volatiles, consisting dominantly of HxO 
with minor CO2. Analysis of obsidian from eruptive sequences con- 
sisting of tephra and flows indicates that this hydrous magma 
abruptly overlies magma with only 0.1—0.2 wt.% H2O. 


34853 Rupture zones and repeat times of great earth- 
quakes along the Alaska-Aleutian Arc, 1784 to 1980, Sykes, 
L.R.; Kisslinger, J.B.; House, L.; Davies, J.N.; Jacob, K.H. 
(Lamont-Doherty Geological Observatory of Columbia 
Univ., Palisades, NY). pp 73-80 of Earthquake prediction: 
an international review. Washington, DC; American Geo- 
physical Union (1981). Contract AS02-76-ERO-3134. 

The dimensions of the rupture zones of known great earth- 
quakes along the plate boundary in Alaska and the Aleutians are 
inferred from the distribution of aftershocks, the intensity and dura- 
tion of strong shaking, seismic sea waves and ground deformation. 
The historic record of great shocks for a segment of the arc is ex- 
tended back nearly 200 years using Russian documents prior to 
1867 as well as more recent descriptions. A great earthquake off the 
Alaska Peninsula in 1847 re-ruptured most of a 600-km long zone 
that broke 59 years earlier in 1788. At least half of a major seismic 
gap in the Shumagin Islands ruptured during those shocks but has 
not been the site of a great earthquake for at least 77 years. The 
rupture zone of an earthquake in 1938 also broke in 1788 and 1847 
and may have broken between 1899 and 1903. Average repeat times 
for that zone are 50 to 75 years. The longest repeat time, 91 years, 
is obtained assuming the zone did not rupture between 1899 and 
1903. It is likely that the Shumagin gap will be the site of a great 
earthquake within the next 10 to 20 years. Large parts of the plate 
boundary along southern Alaska and the Aleutians ruptured in se- 
quences of major and great shocks from 1898 to 1907 and from 
1938 to 1965. This and some other plate boundaries appear to be 
nearly quiescent for large earthquakes for long periods of time and 
then to rupture in a series of major shocks. Almost all of the plate 
boundary along the Alaska-Aleutian arc is now known to have rup- 
tured previously in large or great earthquakes. Hence, presently-ex- 
isting seismic gaps should be considered to be probable sites of 
future large shocks and not regions where the plate motion is re- 
lieved mainly by aseismic slip. 


34854 Identification of a possible seismic gap near Una- 
laska Island, Eastern Aleutians, Alaska. House, L.S.; Sykes, 
L.R.; Davies, J.N.; Jacob, K.H. (Lamont-Doherty Geologi- 
cal Observatory of Columbia Univ., Palisades, NY). pp 81- 
92 of Earthquake prediction: an international review. Wash- 
ington, DC; American Geophysical Union (1981). Contract 
EY-76-02-3134C. 

A portion of the eastern Aleutians, between about 168°W 
and 160°W, appears to be a major tectonic transition between the 
oceanic arc structure to the west and the continental arc structure 
to the east. The 1200 km long aftershock zone of the 1957 Andrea- 
nof-Fox Islands earthquake, MW = 9.1, extends 200 km into the 
western portion of this zone. This 200 km long segment, which is 
located near Unalaska Island, underwent deformation quite differ- 
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ent from that of the remaining 1000 km long zone. It experienced 
aftershocks along only a narrow zone at its arcward edge, in re- 
markable contrast to the 80 km width of the aftershock zone to the 
west. Since 1957, the interior of this segment has produced only 
two earthquakes of magnitude 5 or larger. Two clusters of events 
occurred prior to the 1957 main shock, one near the western end of 
the entire aftershock zone, the other, a more dense cluster, oc- 
curred near the western edge of the Unalaska segment. Travel 
times of the 1957 tsunami to tide gauges in western North and 
South America indicate that the eastern extent of the tsunami gen- 
erating area was situated at or near the western boundary of the 
Unalaska segment. If the Unalaska segment slipped i in 1957 it must 
either have undergone delayed rupture, so that seismic and tsunami 
energy were concealed in the coda of the main shock, or have 
slipped in a rupture process so slow as to be an inefficient tsunami 
source. Another possibility clearly exists, however, namely that the 
Unalaska segment did not rupture in 1957. If it did not, the Una- 
laska segment is a seismic gap, and could also have a high potential 
for producing an earthquake as large as magnitude 8. This possibil- 
ity has serious implications for the evaluation of seismic and tsun- 
ami hazards in the eastern Aleutians. 


5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 33157, 33359, 33786 


34855 (DOE/MC/11597—T1) Experimental and theo- 
retical study of hydraulic fracturing in impermeable and per- 
meable materials. Final report. Rubin, M.B. (SRI Interna- 
tional, Menlo Park, CA (USA)). Oct 1981. Contract AC21- 
79MC11597. 175p. NTIS, PC A08/MF AO1. Order Number 
DE82004902. 

Experiments were conducted to study hydraulic fracture 
propagation in impermeable and permeable materials. The compli- 
cating effects of fluid leak-off and proppant transport were separat- 
ed by conducting experiments on an impermeable material without 
proppants, on a permeable material without proppants, and, finally, 
on the same permeable material with proppants. Borehole pressure, 
pressure in the fracture, fracture width, and fracture length were 
measured in both impermeable and permeable experiments. In addi- 
tion, the extent of fluid penetration into the permeable material was 
measured in the permeable experiments. It was observed that both 
the borehole pressure and the pressure gradient in the fracture were 
considerably larger in the experiments with proppants than in the 
experiments without proppants. The results of the impermeable and 
permeable experiments were compared with the corresponding pre- 
dictions of a solution developed here as well as those of other 
simple formulas for hydraulic fracture propagation. Although the 
predictions of the present solution are an improvement over those 
of the other simple solutions, future research is needed to reduce 
the discrepancy between theory and experiment. This discrepancy 
is attributed to the effect of fluid penetration on the fracture me- 
chanics of the permeable medium. 


34856 (UCRL—86619-Rev.1) Thermal conductivity and 
diffusivity of climax stock quartz monzonite at high pressure 
and temperature. Durham, W.B.; Abey, A.E. (Lawrence 
Livermore National Lab., CA (USA)). Nov 1981. Contract 
W-7405-ENG-48. 1p. (CONF- -8106198—1). NTIS, PC 
A02/MF A0O1. Order Number DE82005826. 

From 17. ITCC conference; Gaithersburg, MD, USA (15 


Jun 7 

easurements of thermal conductivity and thermal diffusi- 
vity have been made on two samples of Climax Stock quartz mon- 
zonite at pressures between 3 and 50 MPa and temperatures be- 
tween 300 and 523°K. Following those measurements the apparatus 
was calibrated with respect to the thermal conductivity measure- 
ment using a reference standard of fused silica. Corrected thermal 
conductivity of the rock indicates a value at room temperature of 
2.60 +- 0.25 W/mK at 3 MPa increasing linearly to 2.75 +- 0.25 
W/mK at 50 MPa. These values are unchanged (+- 0.07 W/mK) 
by heating under 50-MPa pressure to as high as 473°K. The con- 
ductivity under 50-MPa confining pressure falls smoothly from 2.75 
+- 0.25 W/mK at 313°K to 2.15 +- 0.25 W/mK at 473°K. Ther- 
mal diffusivity at 300°K was found to be 1.2 +- 0.4 X 107* m?/s 
and shows approximately the same pressure and temperature depen- 
dencies as the thermal conductivity. 
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Potential for pe pe ain in large 
scale tests (including ranges of stresses, pore fluid pressures 
and compositions, and temperatures). Vidale, R. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Geophysical Research Letters; 8: No.7 7, 657-658(Jul 1981). 

Geochemical problems that would benefit from large scale 
experiments include: 1) the determination of the physical properties 
of the many common rocks that are chemically homogeneous on 
the scale of 5—100 cm but not on a scale of 1—5 cm, 2) the study 
of the influence of rock textures and compositions and of the chem- 
istry of the pore solution on stress corrosion cracking, and 3) the 
study of chemical transport within gradients in temperature, chemi- 
cal potentials and stress. The ultimate goal of a few well-chosen 
large scale studies should be the development of predictive models. 


34858 Multiaxial loading of large-diameter, thin-walled 
tube rock specimens. Hecker, S.S.; Petrovic, J.J. (Chemistry- 
Materials Science Division, Los Alamos National Labora- 
tory, Los Alamos, NM 87545). Geophysical Research Letters; 
8: No. 7, 703-706(Jul 1981). 

A large-scale mechanical testing facility permits previously 
impossible thin-walled tube multiaxial loading experiments on rock 
materials. Constraints are removed regarding tube wall thickness in 
relation to rock microstructural features and tube diameter as well 
as test machine load capacity. Thin-walled tube studies clarify the 
influence of intermediate principal stress o2 on rock fracture and 
help define a realistic rock fracture criterion for all multiaxial 
stressing situations. By comparing results of thin-walled and thick- 
walled tube fracture investigations, effects of stress gradients can be 
established. Finally, influence of stress path on rock fracture, an 
area largely ignored in current rock failure criteria, can be exam- 
ined in detail using controlled loading changes as well as specimen 
prestrains. 


34859 Water diffusion in quartz at high pressure: Tec- 
tonic implications. Blacic, J.D. og hysics Group, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
i981). Geophysical Research Letters; 8: No. 7, 721-724Jul 

An indirect method based on the effect of water on plastic 
deformation mechanisms in quartz is used to estimate water diffu- 
sion penetration depths at high pressure. Diffusivities calculated by 
this method are orders of magnitude greater than those determined 
at low pressure, and high-pressure activation energy for water dif- 
fusion is three to five times greater than low-pressure values. This 
implies very temperature-sensitive hydrolytic weakening at deep 
crustal and upper mantle depths, potentially leading to a sharp me- 
chanical decoupling of the lithosphere. 


34860 Mode of dislocation-controlled rheology for the 
mantle. Minster, J.B.; Anderson, D.L. London, England; 
Royal Society (1981). 39p. 

A physical model for the dislocation microstructure of the 
Earth's mantle is developed. The model accounts simultaneously 
for long term steady state creep and for stress wave attenuation at 
seismic frequencies. An organized microstructure in which most 
dislocations are found inside walls is considered. The glide of intra- 
grain dislocations explains the magnitude and frequency range of 
seismic attenuation. Steady state creep is governed by recovery 
through climb and annihilation in cell walls. The width of the seis- 
mic absorption band is limited by the long term tectonic stress, and 
its actual position determined as a result of a trade off between tem- 
perature, pressure, and tectonic stress. The model provides a physi- 
cal framework within which the quality factor Q and viscosity are 
related via the dislocation structure. 


34861 pg Fh 87-88) Reaction between water and 
tektites. La marche, P Lanford, W.A. (Yale Univ., New 
Haven, CT (USA). Wright Nuclear Structure Lab.); Rauch, 
pO as (In German). NTIS (US Sales Only), PC A08/MF 


In Annual report 1979. Chapter 1. Use of nuclear methods 
and mass spectroscopy. 
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REFER ALSO TO CITATION(S) 33323, 33324, 33327, 34726, 34734 


34862 (EUR—7028-EN) Reconstruction of the trace ele- 
ment distribution in the late quaternary differentiated 
chamber of the Laacher Volcano (East Eifel). Gijbels, R. 
(Commission of the Euro Communities, Luxembourg). 
1980. 63p. NTIS PC E04, E04. 

About 70 samples from rock ground masses of the Laacher 
Volcano and other volcanoes in the East and West Eifel region 
have been analyzed using neutron activation analysis. Information 
was obtained for the following trace elements: Na, Sc, Cr, Fe, Co, 
Zn, Zr, Rb, Sr, Ba, La, Ce, Nd, Sm, Eu, Tb, Ho, Tm, Yb, Lu, Hf, 
Ta, Th and U (plus Ni for olivine). The analytical procedure in- 
volves a series of measurements by both conventional Ge(Li) 
gamma and high-resolution low-energy photon spectrometry. The 
trace element data in the whole rocks reveal a compositional zona- 
tion within the magma chamber, which is due to crystal fractiona- 
tion (crystallization and settling of phenocrysts) or magma mixing 
of a phonolitic and tephritic melt. Partition coefficients have been 
determined between phenocrysts and ground mass, and these will 
be used in computer calculations aimed at the quantification of the 
crystal fractionation model. Such calculations made it possible to 
evaluate the original volume of the initial magma body as well as 
the volume of magma which remained in the magma chamber, and 
hence the expected heat content. 


34863 (IA—1364, pp 162-163) Uranium in the Negev 
phosphates. Feldstein, H.; Bircz, R. Jul 1981. Dep. NTIS 
(US Sales Only). 

In Research laboratories annual report 1980. 


34864 (NUREG/CP—0022, pp 349-354) Geochemistry 
of a contact metamorphosed zone: implications for radwaste 
in crystalline rocks. Brookins, D.G. (Univ. of New 


disposal 
Mexico, Albuquerque); Cohen, L.H.; Wollenberg, H.A. Mar 
1982. NTIS, PC A21/MF AO1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are or gor 


The Eldora stock (Colorado) intruded the 1.5 billion year 
old Idaho Springs Formation 58 million years ago. Radiogenic “Ar 
was lost from, and ®°Sr redistributed in, recrystallized minerals as a 
function of distance from the contract. Previous studies (1) have 
shown that the elemental and isotopic systematics for K, Ar, Rb, 
Sr, U, and Pb can be explained by heating of the intruded rocks as 
a function of distance from the contact. The Eldora stock is one of 
the best documented intrusives in terms of geochronologic, minera- 
logic, geochemical and heat flow interpretations (1). New studies 
have been undertaken to address the problem of elemental migra- 
tion from the high SiO. stock into the more basic Idaho Springs 
rocks; as this allows the stock to be treated as analogue for high 
temperature radwaste without benefit of canister or overpack. Our 
data show no movement of elements from the stock into the intrud- 
ed rocks except perhaps within 2 to 3 m. from the contact where 
magma infiltration is noted. Lanthanide and actinide variations in 
the intruded rocks are due to pre-stock emplacement events, and 
Rb-Sr whole rock and stable 0 isotopic data argue for closed 
system behavior of the Idaho Springs Formation. The intruded 
rocks are thus considered favorable for consideration for radwaste 
storage. 


5805 Oceanography 


34865 (DOE/EV/00901—6) Coordination: Southeast con- 
tinental shelf studies. Progress report. Menzel, D.W. 
(Skidaway Inst. of Oceanography, Savannah, GA (USA)). 
21 Dec 1981. Contract AS09-76EV00901. 24p. NTIS, PC 
A02/MF AO1. Order Number DE82010515. 

Included is a general summary of results from research con- 
ducted during the period 1976 to 1981 on the oceanography of the 
S.E. continental shelf. Also included is a complete index to publica- 
tions and reports which describe the results in more detail. Other 
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aspects of coordination activities for which this contract is responsi- 
ble include developing long range research plans, conducting meet- 
ings, operating a nearshore oceanographic/meteorological monitor- 
ing station and coordinating ship use. Past year activities in these 
areas are described in the accompanying proposal. 


34866 (DOE/EV/10331—2) Nearshore transport process- 
es affecting the dilution and fate of energy-related contami- 
—_— Blanton, J.O. (Skidaway Inst. of Oceanogra’ 

GA (USA)). 1 Dec 1981. 
30EV 10331. 40p. NTIS, PC A03/MF A0O1. Order Number 
DE82010311. 

Energy-related activities in the South Atlantic Bight are re- 
sulting in increased transport and handling of fossil fuels and nucle- 
ar material. These activities can result in elevated concentrations of 
pollutants whose transport and fate are governed by oceanographic 
processes. This report summarizes research progress toward an un- 
derstanding of the tidal and wind-generated circulation patterns 
that govern transport and fate of material. (ACR) 


34867 (PB—81-872251) Wind and thermal effects on the 
flow of equatorial ocean currents. January, 1974-July, 1981 
(citations from Oceanic Abstracts). Report for — 1974- 
July 1981, (National Technical Information Service, Spring- 
field, VA (USA)). Jul 1981. 57p. NTIS PC 01/MF Nol. 

The effects of wind flow and thermal gradients on the flow 
of equatorial currents are considered. Both vertical and horizontal 
gradients are included, as is the additional effect of wave genera- 
tion. The hydrodynamics of equatorial undercurrents are also con- 
sidered. (Contains 60 citations fully indexed and including a title 
list.) 
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34868 (INIS-mf—6575) Fifth conference of Czechoslovsk 
physicists. Volume 3. Rakos, M. (ed.). (Vysoka Skola Tech- 
nicka, Kosice (Czechoslovakia)). 1978. 60p. (In Czech and 
Slovak). (CONF-7708127—(Vol.3)). NTIS (US Sales Only), 
PC A04/MF AO1. 

From 5. conference of Czechoslovak physicists; Kosice, 
Czechoslovakia (29 Aug 1977). 

Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 


34869 (INIS-mf—6576) Fifth conference of Czechoslovak 
physicists. Volume 4. Rakos, M. (ed.). (Vysoka Skola Tech- 
nicka, Kosice (Czechoslovakia)). 1978. 34p. (In Czech and 
Slovak). (CONF-7708127—(Vol.4)). NTIS (US Sales Only), 
PC A03/MF AOl1. 

From 5. conference of Czechoslovak physicists; Kosice, 
Czechoslovakia (29 Aug 1977). 

Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 


6401 Astrophysics And Cosmology 
REFER ALSO TO CITATION(S) 34575, 34838 


34870 (AD-A—100866/3) A study of interstellar carbonyl 
sulfide. Goldsmith, P.F.; Linke, R.A. (Massachusetts Univ., 
— (USA)). 23 Sep 1980. 40p. NTIS, PC A03/MF 
AOl. 

We have carried out a study of the carbonyl sulfide (OCS) 
molecule in 24 interstellar and circumstellar molecular clouds, and 
detected it in a total of 10 sources and 7 different transitions. Anal- 
ysis of the data using hydrogen densities derived from a study of 
CS (Linke and Goldsmith 1980), and assuming that the OCS lines 
are optically thin, yields a mean column density <N(OCS)> = 3 x 
10 to the 14th power/sq cm in ten interstellar clouds while the 
average fractional abundance <N(OCS)/N(H2)> = 1.6 x 10 to 
the minus 9th power, consistent with the theoretical prediction of 
Oppenheimer and Dalgarno (1974). The results of maps and analy- 
sis of multiple transitions in several sources suggest that the regions 
responsible for the OCS emission are only marginally resolved with 
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a beamsize of approx. 2'. Direct measurements yield (OCS/O13CS) 
= 21 and (OCS/OC34S) = 16 in SGR B2, compared to terrestrial 
values of 89 and 23, respectively. 


34871 (AD-A—108280/9) Temperature minimum heating 
in solar flares by resistive dissipation of Alfven waves. 
Emslie, A.G.; Sturrock, P.A. (Stanford Univ., CA (USA). 
Inst. for Plasma Research). Aug 1981. 23p. NTIS, PC A02/ 
MF AOl. 

We examine the possibility that the strong heating produced 
at temperature-minimum levels during solar flares is due to resistive 
dissipation of Alfven waves generated by the primary energy re- 
lease process in the corona. It is shown how, for suitable param- 
eters, these waves can carry their energy essentially undamped into 
the temperature-minimum layers and can then produce a degress of 
heating consistent with observations. 


34872 (CERN—81-09, pp 341-350) Astrophysical r-proc- 
ess and its dependence on properties of nuclei far from stabil- 
ity: Beta strength functions and neutron capture rates. Klap- 
dor, H.V.; Metzinger, J.; Oda, T.; Thielemann, F.K. (Max- 
Planck-Institut fuer Kernphysik, Heidelberg (Germany, 
F.R.)); Hillebrandt, W. (Max-Planck-Institut fuer Physik 
und Astrophysik, Muenchen (Germany, F.R.)). 20 Jul 1981. 
NTIS (US Sales Only), PC A16/MF A01. 

From 4. international conference on nuclei far from stability; 
Helsignor, Denmark (7 Jun 1981). 

The question of the astrophysical site of the rapid neutron 
capture (r-) process which is believed to be responsible for the pro- 
duction of the heavy elements in the universe has been a problem 
in astrophysics for more than two decades. The solution of this 
problem is not only dependent on the development of realistic as- 
trophysical supernova models, i.e. correct treatment of the hydro- 
dynamics of gravitational collapse and supernova explosion and the 
equation of state of hot and dense matter, but is shown in this paper 
to be very sensitive also to ‘standard’ nuclear physics properties of 
nuclei far from stability such as beta decay properties and neutron 
capture rates. For both of the latter, strongly oversimplifying as- 
sumptions, not applying the development in nuclear physics during 
the last decade, have been made in almost all r-process calculations 
performed up to now. A critical discussion of the state of the art of 
such calculations seems therefore to be indicated. In this paper pro- 
cedures are described which allow one to obtain: 1) B-decay prop- 
erties (decay rates, B-delayed neutron emissions and fission rates); 
2) neutron capture rates for neutron-rich nuclei considerably im- 
proved over what has been used up to now. The beta strength 
functions are calculated for approx. equal to6000 nuclei between 
beta stability line and neutron drip line. By hydrodynamical super- 
nova explosion calculations using realistic stellar models it is shown 
that as a consequence of the improved B-rates explosive He burning 
is a convincing alternative site to the ‘classical’ r-process whose ex- 
istence still is questionable. The new £-rates will be important also 
for the investigation of further astrophysical sites producing heavy 
elements such as the r(n)-processes in explosive C or Ne burning. 


34873 (CERN—81-09, pp 351-358) Exotic nuclear beta 
transitions: Astrophysical examples. Takahashi, K.; Yokoi, 
K. (Technische Hochschule Darmstadt (Germany, F.R.). 
Inst. fuer Kernphysik). 20 Jul 1981. NTIS (US Sales Only), 
PC A16/MF AOl. 

From 4. international conference on nuclei far from stability; 
Helsignor, Denmark (7 Jun 1981). 

A recent theoretical study of nuclear B-transitions under var- 
ious astrophysical circumstances is reviewed by illustrative exam- 
ples: i) continuum-state electron captures in a matter in the nuclear 
statistical equilibrium, and ii) bound-state B-decays in stars in con- 
nection with a cosmochronometer and with the s-process branch- 
ings. Full details will be presented elsewhere. 


34874 (IPNO-TH—80-66) Mean field calculation of the 
equation of state of supernova matter. Bonche, P.; Vautherin, 
D. (Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire). Dec 1980. 67p. NTIS (US Sales Only), PC A04/ 
MF AOl1. Order Number DE81700829. 

The equation of state for hot dense matter occuring in stellar 
collapse is calculated using the Hartree-Fock approximation at 
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finite temperature. The effective nucleon-nucleon interaction is a 
modified Skyrme force which gives a rather good value of the 
compression modulus in nuclear matter. Results are presented for 
the adiabat S=1 per baryon, with a fixed value of the electron frac- 
tion Ysub(e)=0.25, in the density range rho=0.02 to 0.07 baryons 
per fm*. We find that nuclei are still present in the medium. As a 
consequence the adiabatic index is slightly less than 4/3. We also 
discuss the presence of a transition, around half nuclear matter den- 
sity, towards a phase made of bubbles. 


34875 (LPS—80-13-VOL-1) Reflected and diffuse ions 
backstreaming from the earth's bow shock. Volume 1: basic 
properties. Bonifazi, C.; Moreno, G. (Laboratorio di Ricerca 
e Technologia per lo Studio del Plasma nello Spazio, Fras- 
cati (Italy)). Aug 1980. 34p. NTIS, PC A03/MF AOI. 

Plasma data from the ISEE 2 solar wind experiment were 
used to perform statistical analysis of the basic moments of the ions 
backstreaming from the Earth's bow shock. The density and total 
energy density of the backstreaming ions are, on the average, equal 
to 1% and 10% of those of the the solar wind, respectively. The 
distinction between the reflected and diffuse populations is put on a 
quantitative basis using the ratio R V sub BP/w sub BP between 
the bulk velocity and the r.m.s. thermal speed of the ions. The re- 
flected ions move against the incoming solar wind with a bulk ve- 
locity equal to twice the solar wind velocity and are characterized 
by a temperature equal to 7 million K. The diffuse ions have a bulk 
velocity 1.2 times the solar wind velocity and a temperature of 40 
million K. The total energy density of the diffuse ions is 30% larger 
than that of the reflected ions. While 70% of the total energy densi- 
ty is kinetic for the reflected ions, this percentage decreases to 20% 
for the diffuse ions. 


34876 (NASA-CP—2171, pp 45-48) Observations of 
polar aurora on Jupiter. Lane, A.L.; Clarke, J.T.; Moos, 
H.W.; Atreya, S.K. 1981. NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

North-south spatial maps of Jupiter were obtained with the 
SWP camera in IUE observations of 10 December 1978, 19 May 
1979, and 7 June 1979. Bright auroral emissions were detected from 
the north and south polar regions at H Ly alpha (1216 A) and in 
the H2 Lyman bands (1250-1608 A) on 19 May 1979 yet no en- 
hanced polar emission was detected on the other days. The rela- 
tionship between the TUE observing geometry and the geometry of 
the Jovian magnetosphere is discussed. 


34877 (NASA-CP—2171, pp 541-556) Observations of 
the interstellar medium with IUE. Jenkins, E.B. 1981. NTIS, 
PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Limitations of the Tieton Ultraviolet Explorer (TUE) 
are discussed, as well as improved powers of research in these 
areas: (1) Si and C IV doublet absorptions in the high dispersion 
stellar spectra of distant stars (2) observation of spectra outside the 
galactic plans (3) high velocity gas. 


34878 (NASA-CP—2171, pp 557-565) New insights into 
the physical state of gaseous nebulae. Peimbert, M. 1981. 
NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

The impact of knowledge of H II regions, planetary nebulae 
and supernova remnants due to International Ultraviolet Explorer is 
examined. The more relevant aspects related to the physical condi- 
tions of gaseous nebulae are reviewed. The following properties of 
gaseous nebulae are discussed: (1) density and temperature distribu- 
tion (2) ionization structure (3) chemical composition (4) internal 
dust and (5) shock velocity for supernova remnants. The CNO 
abundances of planetary nebulae are compared with stellar evolu- 
tion models. 


34879 (NASA-CP—2171, pp 567-569) Interstellar abun- 
dance determination using TUE data. Joseph, C.L.; Snow, 
T.P. Jr. 1981. NTIS, PC A99/MF AO1. 
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In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Analysis of the silicon interstellar abundances was made for 
more heavily reddened lines of sight than were accessible to the 
Copernicus satellite. Silicon rarely had accurate column densities 
determined from Copernicus data because the available lines all lie 
on the flat portion of the curve of growth. With International Ul- 
traviolet Explorer (TUE) it is possible to reach color excesses of 
E(B-V) approximately 0.5-0.7, and in addition obtain data on the 
weak Sill line at 1808 A, so that a wide range of oscillator 
strengths is available. The lower resolving power of the IUE causes 
difficulties in that several of the Sill lines are blended with strong 
lines of other species. Data on the lines of sight analyzed suggested 
that some of the absorption lines fall on the damped portion of the 
curve of growth, implying that silicon may not be as highly deplet- 
ed as expected. 


34880 (NASA-CP—2171, pp 571-579) Comparisons be- 
tween optical and ultraviolet interstellar lines formed in the 
carina nebula (ngc 3372). Hesser, J.E.; Walborn, N.R. (Cerro 
—e Observatory). 1981. NTIS, PC A99/ 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Discovery of complex Ca II H and K interstellar line pro- 
files towards stars embedded in the giant H II region surrounding 
Eta Carinae led to a reconnaissance of the richer ultraviolet (UV) 
interstellar line spectrum. Single International Ultraviolet Explorer 
(TUE) spectra were secured for those stars exhibiting the greatest 
variety of structure in the optical interstellar lines, namely, HD 
93130, 93160, 93162, 93204, 93205, 93206 and HDE 303308. Ap- 
praisal of the spectra suggests that: (1) longwards of Lyman Alpha 
many of the interstellar lines, including an unidentified one, in the 
spectrum of Zeta Oph seem to be present in the Carina Nebula 
spectra (2) interstellar line structure varies widely in both velocity 
and intensity throughout the region, as well as along a given line of 
sight as the species change (3) new high velocity components of 
UV lines appear to extend the total range of velocities in the nebu- 
lar interstellar lines to about 400 m/s and (4) lines of the high exci- 
tation species Si IV and C IV are strong and also structured in ve- 
locity space. 


34881 (NASA-CP—2171, pp 581-588) Search for inter- 
stellar molecules in the spectra of highly reddened stars. 
Lien, D.; Buhl, D.; Crutcher, R.M.; Donn, B. (Illinois 
Univ., Urbana). 1981. NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

A total of ten stars were observed with cameras of the Inter- 
national Ultraviolet Explorer (IUE) in both high and low disper- 
sion. One star, X Persei (HD 24534, 6.0 BE), was analyzed in 
detail. Ultraviolet observations of the column densities of CO 
match those derived from the radio to within a factor of 4, with the 
difference probably due to the larger beam size of the radio mea- 
surement and the assumption of a thermal population in the rota- 
tional levels of CO. Upper limits are given to the log column densi- 
ties for OH, HCl, and CH2 of 14.0, 12.3 and 12.8. The carbon 
abundance was found to be about solar with a possible depletion of 
about a factor of 2. With precautions concerning both noise and 
correct background, the IUE can be used for studies of interstellar 
molecules. 


34882 (NASA-CP—2171, pp 589-594) Compressed cloud 
in the Vela supernova remnant. Jenkins, E.B. (Washington 
Univ., Seattle); Wallerstein, G.; Leap, E.M. 1981. NTIS, PC 
A99/MF AOl1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

To elucidate the nature of the interstellar medium in the vi- 
cinity of the Vela supernova remnants (SNR) an extensive study 
with the International Ultraviolet Explorer of interstellar absorption 
lines toward 35 stars in the vicinity of the Vela SNR was undertak- 
en. Observations of interstellar absorption, in particular of CI, to- 
wards one of these stars, HD 72350 (type B4 III), is of particular 
interest. 
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34883 (NASA-CP—2171, pp 595-599) TUE observations 
“ — remnants. Raymond, J. 1981. NTIS, PC A99/ 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

The ultraviolet emission spectra of several filaments in the 
Cygnus Loop and the Vela Supernova Remnant, including several 
which are anomalously bright in the optical lines, are discussed. 
The effects of internal and interstellar resonance line scattering are 
estimated. Shock velocities, elemental abundances, and in some 
cases, filament ages are given. 


34884 (NASA-CP—2171, pp 601-610) Surface mapping 
of selected regions in the Orion Nebula. Perry, P.M.; Turn- 
rose, B.E.; Harvel, C.A.; Thompson, R.W.; Mallama, A.D. 
1981. NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Low dispersion, large aperture, ultraviolet spectra of select- 
ed regions in the Orion Nebula were obtained with the Internation- 
al Ultraviolet Explorer (TUE) scientific instrument. Spectra ob- 
tained at 35 contiguous locations defining a mosaic within the 
nebula were used to generate monochromatic images of high spatial 
resolution at the wavelengths of the ultraviolet emission lines. 
Image processing techniques were utilized to generate and analyze 
these ultraviolet surface maps. The imagery at the three wave- 
lengths studied shows definite differences in the spatial distribution 
of emission from the CII CIII and OIlI ions. Ways of using the im- 
agery to determine ionization structure and C/O abundance ratios 
throughout the regions observed are developed, in addition to 
means of analyzing the extensive continuum measurements in terms 
of dust scattering characteristics. 


34885 (NASA-CP—2171, pp 611-612) Ultraviolet ab- 
sorption by interstellar gas at large distances from the galac- 
tic plane. Savage, B.D.; Deboer, K.S. 1981. NTIS, PC A99/ 
MF AOl1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Eighteen high dispersion International Ultraviolet Explora- 
tion spectra of 6 stars in the large magellanic cloud (LMC) 3 stars 
in the small magellanic cloud (SMC) and 2 foreground stars were 
studied. Fourteen spectra cover the wavelengths lambda 1150-2000 
A and 4 cover lambda 1900-3200 A. All the Magellanic Cloud star 
spectra exhibit exceedingly strong interstellar absorption lines due 
to a wide range of ionization stages at galactic velocities and at ve- 
locities associated with the LMC or SMC. The analysis is restricted 
to the Milky Way absorption features. Toward the LMC stars, the 
strong interstellar lines have a positive velocity extension, which 
exceeds the extension recorded toward the SMC stars. The most 
straightforward interpretation of these velocity extensions is ob- 
tained by assuming that gas at large distances away from the plane 
of the galaxy participates in the rotation of the galaxy as found in 
the galactic disk. 


34886 (NASA-CP—2171, pp 633-639) Elemental abun- 
dances in high-excitation planetary nebulae. Marionni, P.A.; 
Harrington, J.P. (Maryland Univ., College Park). 1981. 
NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

The IUE satellite was used to obtain low dispersion spectra 
of the high excitation planetary nebulae IC 351, IC 2003, NGC 
2022, IC 2165, NGC 2440, Hu 1-2, and IC 5217. Numerical model- 
ing was undertaken to determine the chemical composition of these 
objects with particular emphasis on obtaining elemental carbon and 
nitrogen abundances. Large variations in the C/N ratio from object 
to object are suggested. 


34887 (NASA-CP—2171, pp 641-647) High-excitation 
planetary nebulae; NGC 3918 and IC 2448, Torres-Peimbert, 
S.; Pena, M.; Daltabuit, E. 1981. NTIS, PC A99/MF A011. 
In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 
International Ultraviolet Exploration observations of NGC 
3918 and IC 2448 are presented. Combining these observations with 
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data in the optical range and computed model structure, the chemi- 
cal composition for these objects is derived. For NGC 3918 log C - 
3.02, log N -3.61 and log 0 -3.22 while for IC 2448 log C -3.44, log 
N -81 and log 0 3.54. 


34888 (NASA-CP—2171, pp 649-656) Analysis of high 
er, L.H.; Keyes, C.D. 1981. 


excitation planetary nebulae. 
NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Combination of extensive ground-based spectroscopic obser- 
vation of high excitation planetary with IUE data permit determi- 
nation not only of improved diagnostics but also better abundances 
for elements such as C and N that are well represented in the ultra- 
violet spectra and also C, Ar and metals Na, Ca and K whose lines 
appear in the wavelength 3200-8100 A region. 


34889 (NASA-CP—2171, pp 657-661) Discovery of the 
molecular hydrogen ion (H2(+)) in the planetary nebulae. 
Heap, S.R.; Stecher, T.P. 1981. NTIS, PC A99/MF AOl1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Low-dispersion spectra of fifteen planetaries and hot subd- 
warfs were obtained with the short wavelength prime camera on 
IUE and continuous flux distributions corrected for interstellar ex- 
tinction were derived. Several planetaries, particularly the young 
planetaries of high surface brightness, show anomalous flux distri- 
butions. The most anomalous case is NGC 6210. These anomalies 
may be explained as absorption by H2(+) in the nebula. 


34890 (NASA-CP—2171, pp 671-678) Carbon abundance 
in two H2 regions of the Small Magellanic Cloud. Dufour, 
R.J.; Talbot, R.J. Jr.; Shields, G.A. (Texas Univ. at Austin). 
1981. NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

Observations of the ultraviolet spectra of two locations in 
the H II region NGC 346 and of the entire H II region IC 1644 in 
the Small Magellanic Cloud (SMC) were made using the Interna- 
tional Ultraviolet Explorer (TUE) satellite. The abundance of 
carbon in the nebulae was derived using theoretical model analysis 
combined with ground-based spectrophotometry of other emission 
lines. The abundance of C relative to H in the SMC was found to 
be lower by -0.9 dex compared with the Sun and lower by -0.8 dex 
compared with the Orion Nebula. This C deficiency is similar to 
that of O, Ne, S, and Ar in the SMC, but not as great as found for 
N. The sites and history of C nucleosynthesis in galaxies is similar 
to that of O, Ne, S, and Ar, in contrast to that of N, which appears 
to be more complex, perhaps because of a mixture of secondary pri- 
mary sources or a significant contribution from intermediate-mass 
long-lived stars. 


34891 (NASA-CP—2171, pp 696-700) Preliminary 
report on TUE spectra of the Crab Nebula. Davidson, K. 
(Minnesota Univ.); Gull, T.R.; Maran, S.P. 1981. NTIS, PC 
A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

The Crab Nebula is marginally observable with the IUE. 
Observations of the optically brightest filamentary regions, made 
with TUE in August 1979, show the C IV lambda 1549, He II 
lambda 1640, and C III lambda 1909 emission lines. The intensities 
of these lines were compared with the visual wavelength data. It 
appears that carbon is not overabundant in the Crab. Carbon/ 
oxygen is approximately normal and oxygen is slightly scarcer than 
ncrmal as a fraction of the total mass. 


34892 (NASA-CP—2171, pp 725-728) Observations of 
the nucleus of M100. Panagia, N. (ESA, Madrid); Vettolani, 
G. 1981. NTIS, PC A99/MF AO1. 

In Universe at ultraviolet wavelengths: the first two years of 
international ultraviolet explorer. 

The galaxy M100 NGC 4321 is a spiral galaxy in which a 
bright Type II Supernova was discovered on April 19, 1979. Its 
spectral evolution was followed with IUE for more than two 
months (refs. 1,2). At all epochs, the spectrum was dominated by 
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continuous radiation on which emission and absorption features 
were superimposed. The equivalent width of most of the absorption 
features appeared not to vary with time suggesting that they origi- 
nated in the interstellar media of M100 and our own galaxy. 


34893 (NASA-CR—164424) Aether Drift and the iso- 
tropy of the universe: a measurement of anisotropes in the 
primordial black-body radiation. Final report, 1 November 
1978-31 October 1980. Smoot, G.F. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jul 1981. 18p. 
NTIS, PC A02/MF AOI. 

Large-angular-scale anisotropies in the 3 K primordial black- 
body radiation were detected and mapped with a sensitivity of 2 x 
to the minus 4 power K and an angular resolution of about 10 deg. 
The motion of the Earth with respect to the distant matter of the 
Universe ( Aether Drift ) was measured and the homogeneity and 
isotropy of the Universe (the Cosmological Principle ) was probed. 
The experiment uses two Dicke radiometers, one at 33 GHz to 
detect the cosmic anisotropy, and one at 54 GHz to detect anisotro- 
pies in the residual oxygen above the detectors. The system was in- 
stalled in the NASA-Ames Earth survey aircraft (U-2), and operat- 
ed successfully in a series of flights in both the Northern and 
Southern Hemispheres. Data taking and analysis to measure the ani- 
sotropy were successful. 


34894 (NASA-CR—164608) Molecular hydrogen emis- 
sion from W51, Beckwith, S.; Zuckerman, B. (Cornell Univ., 
- NY (USA)). Sep 1981. 17p. NTIS, PC A02/MF 

The detection of emission from the v 1 approaches 0 S(1) 
quadrupole transition of H2 toward the cluster of intense infrared 
and H2O maser sources in W51 (north) is reported. The apparent 
luminosity of this line in W51 (north) is only about 4% of the lumi- 
nosity of the same line toward the Kleinmann-Low infrared cluster 
in Orion however, additional line-of-sight extinction and spatial 
extent of the source may account for the lower apparent power in 
WS51. Similarity in the infrared and H2O properties of these clusters 
is addressed. The implications of the H2 emission for mass loss in 
the W51 region is discussed and some proposed models of radi- 
ation-driven mass outflow from pre-main sequence stars are briefly 
considered. 


34895 (NASA-CR—164766) Structure of impulsive phase 

of solar flares from microwave observations. Petrosian, V. 

ran Univ., CA (USA)). Jul 1981. 22p. NTIS, PC A02/ 
AOl. 

Variation of the microwave intensity and spectrum due to 
gyro-synchrotron radiation from semi-relativistic particles injected 
at the top of a closed magnetic loop is described. Using the recent 
high spatial resolution X-ray observations from the HXIS experi- 
ment of Solar Maximum Mission and from observations by the 
Very Large Array (VLA), it is shown that the high microwave 
brightness observed at the top of the flare loop can come about if 
(1) the magnetic field from top to footpoints of the loop does not 
increase very rapidly, and (2) the accelerated particles injected in 
the loop have a nearly isotropic pitch angle distribution. The limits 
on the rate of increase of the magnetic field and/or the average 
pitch angle depend on the geometry and location of the loop on the 
solar disk. 


34896 (NASA-CR—164840) Study of the fluctuations in 
the cosmic x-ray background. Final report. Turner, E.L.; 
Geller, M.J. (Princeton Univ., NJ (USA)). Oct 1981. 8p. 
NTIS, PC A02/MF AO1. 

The energing picture indicates that neither the total cosmic 
X-ray background (CXB) flux nor the fluctuations are completely 
dominated by any single class of sources. Quasars clearly contribute 
a substantial fraction of the total flux while galaxy cluster X-ray 
sources and galactic nuclear activity also make nonnegligible con- 
tributions. It appears that from the large angular scale CXB galaxy 
correlations that no class of relatively low luminosity X-ray sources 
associated with galaxies can play a major role in supplying the total 
flux. The origin of the fluctuations looks more complex. It is hard 
to avoid the conclusion that the NGP-SGP difference and some 
other features of the CXB map are associated with the local aniso- 
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tropy in the galactic distribution (the local supercluster). It also ap- 
pears reasonable to some suppose that at least some large angular 
structures in the CXB are due to emission from hot galactic halo 


(NASA-CR—164860) Energetic oxygen and sulfur 
fons in the Jovian magnetosphere. Gehrels, N. (California 
Inst. of ae” Pasadena (USA)). 1981. 135p. NTIS, PC 
A07/MF A 

Ghisdiiis of 1 to 20 MeV/nuc oxygen, sodium, and 
sulfur ions in the Jovian magnetosphere are reported. Meas- 
urements made by the cosmic ray subsystem on Voyager 1 and 2 
were used to calculate abundances and energy spectra in the region 
from 5 to 20 Jovian radii. The phase space density of the oxygen 
ions calculated from the spectra has a positive radial gradient be- 
tween 6 and 17 Jovian radii, indicating an inward diffusive flow. 
The diffusion coefficient upper limit at 9 Jovian radii is approxi- 
mately 10 to the -5 power/s. This limit, combined with the analysis 
of Voyager plasma observations by Siscoe et al.1981, implies an 
upper limit to the mass loading rate near Io of approximately 10 to 
the 28th power ions/s. The energetic oxygen lifetime is within an 
order of magnitude of the strong pitch-angle diffusion lifetime in 
this region, with the largest total number of particles lost between 
7.5 and 12.5 Jovian radii. It is shown that the losses are not due to 
geometric absorption by Io, absorption by dust grains, or energy 
loss in the plasma of the inner magnetosphere, and it is therefore 
postulated that the primary loss mechanism is pitch-angle scattering 
into the loss cone. 


34898 (NASA-CR—166689) Advanced gamma ray bal- 
loon experiment ground checkout and data analysis, Final 
report, 19 November 1974-30 April 1976. Blackstone, M. 
(New Hampshire Univ., Durham (USA)). Jun 1976. 40p. 
NTIS, PC A03/MF AO1. 

A software programming package to be used in the ground 
checkout and handling of data from the advanced gamma ray bal- 
loon experiment is described. The Operator's Manual permits some- 
one unfamiliar with the inner workings of the software system 
(called LEO) to operate on the experimental data as it comes from 
the Pulse Code Modulation interface, converting it to a form for 
later analysis, and monitoring the program of an experiment. A 
Programmer's Manual is included. 


34899 (NASA-SP—450) Sun as a star. Jordan, S.D. 
(ed.). (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Jul 
1981. 559p. NTIS $39.50. 

Solar physics was reviewed in the context of the solar at- 
mosphere. The understanding of the solar atmosphere is linked to 
stellar atmospheric research. Topics covered include: the existence 
of the chromosphere, the corona, and the solar wind the interactive 
complex of convection, differential rotation, magnetic field genera- 
tion and concentration, and the activity cycle phenomena such as 
granulation, supergranulation, the 5 minute oscillation, filigree, fa- 
culae, sunspots, spicules, prominences, surges, and the spectacular 
flares. 


34900 (NASA-TM—82094) Directionality effects in the 
transfer of x-rays from a magnetized atmosphere: beam pulse 
shape. Meszaros, P.; Bonazzola, S. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
oe Flight Center). Feb 1981. 47p. NTIS, PC A03/MF 


A formalism is presented for radiation transfer in two normal 
polarization modes in finite and semiinfinite plane parallel uniform 
atmospheres with a magnetic field perpendicular to the surface and 
arbitrary propagation angles. This method is based on the coupled 
integral equations of transfer, including emission, absorption, and 
scattering. Calculations are performed for atmosphere parameters 
typical of X-ray pulsars. The directionality of the escaping radiation 
is investigated for several cases, varying the input distributions. 
Theoretical pencil beam profiles and X-ray pulse shapes are ob- 
tained assuming the radiation is emitted from the polar caps of spin- 
ning neutron stars. Implications for realistic models of accreting 
magnetized X-ray sources are briefly discussed. 
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34901 (NASA-TM—82118) Cosmic ray antimatter: is it 

or secondary. Stecker, F.W.; Protheroe, R.J.; Ka- 
zanas, D. (National ‘Aeronautics and "Space Administration, 
Greenbelt, MD (USA). aren _— Flight Center). Apr 
1981. 6p. NTIS, PC A02/MF A 

From 17. international cosmic yt conference; Paris, France 
(Jul 1981). 

The relative merits and difficulties of the primary and sec- 
ondary origin hypotheses for the observed cosmic ray antiprotons, 
including the low energy measurement of Buffington, were exam- 
ined. It is concluded that the cosmic ray antiproton data may be 
strong evidence for antimatter galaxies and baryon symmetric cos- 
mology. The present antiproton data are consistent with a primary 
extragalactic component having antiproton/proton approximately 
equal to .0032 + or - 0.7. 


(NASA-TM—82140) The diffuse galactic gamma 
valintione the compton contribution and component separation 
by energy interval and galactic coordinates. Kniffen, D.A.; 
Fichtel, C.E. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
May 1981. 3lp. NTIS, PC A03/MF AO1. 

The radiation to be expected from cosmic ray interactions 
with matter and photons was examined. Particular emphasis is 
placed on the Compton emission. Both the photon density in and 
near the visible region and that in the region are deduced from the 
estimates of the emission functions throughout the Galaxy. The 
blackbody radiation is also included in the estimate of the total 
Compton emission. The result suggests that the gamma ray Comp- 
ton radiation from cosmic ray ineractions with galactic visible and 
infrared photons is substantially larger than previously believed. 


34903 (NASA-TM—82141) Gamma ray bursts: a review 
of recent high-precision measurements. Cline, T.L. (National 
Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jun 1981. 39p. 
NTIS, PC A03/MF AO1. 

Recent measurements and discoveries in gamma ray bursts 
and transients are reviewed including observations of the red shift- 
ed annihilation line in two kinds of slow transients (in ‘classical’ 
gamma ray bursts and in the unique 1979 March Sth event) of red 
shifted nuclear lines in a slow transient and in one gamma ray burst 
and of the positions of precise source locations of gamma ray bursts 
and of the March Sth event, within the supernova remnant N49 in 
the Large Magellanic Cloud. 


34904 (NASA-TM—82149) 805S x-ray pulsar H2252- 
035. White, N.E.; Marshall, F.E. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
— Flight Center). Jun 1981. 16p. NTIS, PC A02/MF 
AOl. 

The X-ray flux from the 3.6 hr binary system H2252-035 is 
shown to be modulated at a period of 805s. The spectrum is con- 
sistent with either a 1.4 photon index power law or 20 keV thermal 
model. A 560t0r-350 eV equivalent width iron line is seen at ap- 
proximately 6.7 keV. The possibility that this system contains a 
slowly rotating neutron star is discussed. 


34905 (NASA-TM—82155) Cosmic ray antiprotons in 
closed galaxy model. Protheroe, R. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
—_— Flight Center). Jun 1981. 24p. NTIS, PC A02/MF 
AOl. 

The flux of secondary antiprotons expected for the leaky-box 
model was calculated as well as that for the closed galaxy model of 
Peters and Westergard (1977). The antiproton/proton ratio ob- 
served at several GeV is a factor of 4 higher than the prediction for 
the leaky-box model but is consistent with that predicted for the 
closed galaxy model. New low energy data is not consistent with 
either model. The possibility of a primary antiproton component is 
discussed. 
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34906 (NASA-TM—82158) Radiative decay of massious 
neutrinos: implications for physics and astrophysics. Stecker, 
F.W. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Jun 
1981. 33p. NTIS, PC A03/MF AO1. 

From International conference on neutrino physics and as- 
trophysics; Wailea, Maui, HI, USA (1 Oct 1981). 

The radiative lifetime tau for the decay of massive neutrinos 
is calculated using various physical models for neutrino decay. The 
results are related to the astrophysical problem of the detectability 
of the decay photons from cosmic neutrinos. Conversely, the astro- 
physical data are used to place lower limits on tau. However, an 
observed feature at approximately 1700 A in the ultraviolet back- 
ground radiation at high galactic latitudes may be from the decay 
of neutrinos with mass approximately 14 eV. This would require a 
decay rate much larger than the predictions of standard models but 
could be indicative of a decay rate possible in composite models. It 
is considered that this may be an important test for substructure in 
leptons and quarks. 


34907 (NASA-TM—82161) Electromagnetic cascades in 
pulsars. Daugherty, J.K.; Harding, A.K. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). God- 
dard Space Flight Center). Jul 1981. 45p. NTIS, PC A03/ 
MF AOI. 

The development of pair photon cascades initiated by high 
energy electrons above a pulsar polar cap is simulated numerically. 
The calculation uses the energy of the primary electron, the mag- 
netic field strength, and the period of rotation as parameters and 
follows the curvature radiation emitted by the primary, the conver- 
sion of this radiation e(+) - e(-) pairs in the intense fields, and the 
quantized synchrotron radiation by the secondary pairs. A recur- 
sive technique allows the tracing of an indefinite number of genera- 
tions using a Monte Carlo method. Gamma ray and pair spectra are 
calculated for cascades in different parts of the polar cap and with 
different acceleration models. It is found that synchrotron radiation 
from secondary pairs makes an important contribution to the 
gamma ray spectrum above 25 MeV, and that the final gamma ray 
and pair spectra are insensitive to the height of the accelerating 
region, as long as the acceleration of the primary electrons is not 
limited by radiation reaction. 


34908 (NASA-TM—83834) Nature of the cosmic ray po- 
sitron spectrum. Protheroe, R.J. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
re Flight Center). Oct 1981. 25p. NTIS, PC A02/MF 

A calculation was made of the flux of secondary positrons 
above 100 MeV expected for various propagation models. The 
models investigated were the leaky box or homogeneous model, a 
disk halo diffusion model, a dynamical halo model, and the closed 
galaxy model. In each case the parameters of these models were ad- 
justed for agreement with the observed secondary or primary ratios 
and Be 10 abundance. The positron flux predicted for these models 
was compared with the available data. The possibility of a primary 
positron component was considered. 


34909 (NASA-TM—83835) Matter accreting neutron 
stars. Meszaros, P. (National Aeronautics and Space Admin- 
istration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Sep 1981. 2ip. NTIS, PC A02/MF AO1. 

Some of the fundamental neutron star parameters, such as 
the mass and the magnetic field strength, were experimentally de- 
termined in accreting neutron star systems. Some of the relevant 
data and the models used to derive useful information from them, 
are reviewed concentrating mainly on X-ray pulsars. The latest ad- 
vances in our understanding of the radiation mechanisms and the 
transfer in the strongly magnetized polar cap regions are discussed. 


34910 (PB—81-215907) A model of the normal and null 
states of pulsars. Jones, P.B. (Oxford Univ. (UK). Nuclear 
Physics Lab.). 1981. 25p. NTIS, PC A02/MF AOI. 

A solvable three-dimensional polar cap model of pair cre- 
ation and charged particle acceleration has been derived. There are 
no free parameters of significance apart from the polar surface mag- 
netic flux density. The parameter CO determining the acceleration 
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potential difference has been obtained by calculation of elementary 
nuclear and electromagnetic process. Solutions of the model exist 
for both normal and null states of a pulsar, and the instability in the 
normal state leading to the normal to null transition has been identi- 
fied. The predicted necessary condition for the transition is entirely 
consistent with observation. 


34911 (PB—81-221186) Solar-geophysical data number 
439, march 1981, Part II (comprehensive reports. data for 
September 1980, October 1979, September 1979 and miscel- 
lanea. Coffey, H.E. (National Geophysical and Solar-Terres- 
trial Data Center, Boulder, CO (USA)). Mar 1981. 131p. 
NTIS, PC A07/MF AO1. 

In addition to an index for 1980-1981, this issue of compre- 
hensive reports provides data for September 1980 on: solar radio 
emission, solar x-ray radiation, and mass ejections from the sun. A 
new schedule will cause the Daily Flare Index and the Regional 
Flare Index to appear 13 and 14 months from the date of observa- 
tion. This report includes Solar flares for September 1979 and for 
October 1979. Miscellaneous data includes: active regions July 5 - 
August 29, 1980, synoptic solar maps July 5 - August 29, 1980, and 
the regional flare index for August 1979. 


34912 (PB—81-221194) Solar-geophysical data number 
438, February 1981. Explanation of data reports. Supplement. 
(National Geophysical and Solar-Terrestrial Data Center, 
— Co du 

A0l1. 


SA)). Feb 1981. 94p. NTIS, PC A0S/MF 


This supplement contains the description and explanation of 
the data in the monthly publication, Solar-Geophysical Data, com- 
piled by the National Geophysical and Solar-Terrestrial Data 
Center (GNSDC) in Boulder, Colorado, USA. Solar-Geophysical 
Data is intended to keep research workers informed on a timely 
schedule of the major events of solar activity and the associated in- 
terplanetary, ionospheric, radio propagation and other geophysical 
effects. This report series is made possible through the cooperation 
of many observatories, laboratories, and agencies as recorded in the 
detailed descriptions in this report. Beginning with the July 1969 
issue the publication was divided into two Parts (I and II). Part I 
(Prompt Reports) contains data for 1 and 2 months prior to the 
month of publication, plus late data. Part II (Comprehensive Re- 
ports) contains data for 6 and 7 months prior to the month of publi- 
cation, plus, from time to time, late data. The first two pages of 
each issue give the general contents and a running index to locate 
data for a specific month for the past year. A complete index for 
data since July 1957 is given in this report. 


34913 (PB—81-222895) Compressible convection in a ro- 
tating spherical shell. Glatzmaier, G.A. (National Center for 
Atmospheric Research, Boulder, CO (USA)). 1980. 200p. 
NTIS, PC A09/MF AO1. 

A hydrodynamical model of giant cell convection is used to 
gain further understanding of how differential rotation is main- 
tained on the Sun. This model includes three major requirements 
for such an undertaking: rotation, spherical geometry, and compres- 
sibility. However this work represents only the first step for such 
models because it is limited to linear, single mode calculations. The 
work begins with the derivation of anelastic fluid equations for a 
compressible, rotating, spherical fluid shell. Then first order nu- 
merical solutions of these equations are found which describe the 
stability and structure of the giant cell convection in many different 
regions of parameter space. First order analytic solutions provide 
simple, physical explanations for the longitudinal phase propagation 
manifested in the numerical solutions. Second order numerical solu- 
tions are tuen calculated which described the mean differential ro- 
tation and meridional circulation induced by the first order solu- 
tions. 


34914 (PREPRINT—63) Quasar controversy resolved. 
Hoyle, F. (University Coll., Cardiff (UK)). Oct 1980. 81p. 
NTIS, PC A05/MF AO1. 

The history of several astronomical projects is detailed, up 
to the installation of a 48 in. schmidt telescope by which quantita- 
tive evidence of quasar clustering and alignment was accumulated. 
A doppler red shift theory is proposed explaining why blue shifts 





4251 / ERA VOL. 7, NO. 13 


are not observed. A sweeping of intergalactic gas on the front side 
could explain this anisotropy. Triplets of aligned quasars are ex- 
plained by explosive events in a cluster of rapidly moving quasars. 
A relativistic aberration effect is also discussed. 


34915 (REPT—577) Instantons in the quark The 
two loop approximation. Abrikosov, A.A. Jr. (AN SSSR, 
Moscow). 1981. 40p. Akad. Nauk, Moscow, USSR. 

The thermodynamics of the quark plasma is studied by 
means of the exact Green functions in the instanton field. The cor- 
rection to the instanton action due to the interaction with cold (T 
approaches 0) plasma of the light quarks is computed up to the 
g(2)-terms. The action falls abruptly when the instanton radius in- 
creases and the effects of instanton suppression by plasma are 
absent. Large instantons are strongly distorted by plasma and there 
are no instantons greater than the Debye radius. 


34916 (REPT—578) Stage of the superheavy particle 
dominance in the universe and primordial black holes. Khlo- 
pov, M.Y.; Polnarev, A.G. (AN SSSR, Moscow). 1980. 25p. 
Akad. Nauk, Moscow, USSR. 

The stage of nonrelativistic superheavy particle dominance 
in the early Universe is predicted within the frame of grand unified 
theories of elementary particles. The minimal probability of primor- 
dial black hole (PBH) formation at this stage is estimated and com- 
pared with astrophysical upper limits of the PBH density. Astro- 
physical restrictions on grand unified theories are obtained. 


34917 (REPT—585) Structure of the space-time and 
physical processes inside the black holes, Novikov, I.D.; 
Starobinsky, A.A. (AN SSSR, Moscow). 1980. 9p. Avail: 
Issuing Activity. 

The existence of the Cauchy horizon in the general case of a 
real physical body collapse is studied. The evolution of physical 
fields and quantum effects inside the black holes are discussed. 


34918 Massive neutrinos and primordial nucleosynthesis. 
Kolb, E.W.; Scherrer, R.J. (Theoretical Division, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Physical Review [Section] D: Particles and Fields; 25: 
No. 6, 1481-1491(15 Mar 1982). 

The effect of massive (m> or =0.1 MeV) neutrinos on pri- 
mordial nucleosynthesis is calculated. It is shown that the effect on 
big-bang helium (deuterium) production of a 0.1—10 MeV (0.1—15 
MeV) neutrino is more significant than the effect of a massless neu- 
trino. If a lower bound on the present baryon-to-photon ratio is 
placed from determination of the virial mass in binaries and small 
groups of galaxies (where massive neutrinos are not expected to 
contribute to the virial mass) or from the requirement that big-bang 
nucleosynthesis not overproduce 7H, then limits may be placed on 
the masses of any neutrinos present at nucleosynthesis. 


34919 Supersymmetry, cosmology, and new physics at 
teraelectronvolt energies. Pagels, H.; Primack, J.R. (The 
Rockefeller University, New York, New York 10021). Phys- 
ical Review Letters; 48: No. 4, 223-226(25 Jan 1982). Con- 
tract AC02-81ER40033. 

If one assumes a spontaneously broken local supersymmetry, 
big-bang cosmology implies that the universe is filled with a gravi- 
tino (g/sub 3/2/) gas: possibly its dominant constituent. From the 
observational bound on the cosmological mass density it follows 
that m/sub g/3/2< or ~1 keV. Correspondingly, the supersym- 
metry breaking parameter F satisfies VF-bar< or ~2 x 10° TeV, 
requiring new supersymmetric physics in the teraelectronvolt 
energy region. An exact sum rule is derived and used to estimate 
the threshold and cross section for the production of the new 
States. 


34920 Effects of proton decay on the cosmological future. 
Dicus, D.A.; Letaw, J.R.; Teplitz, D.C.; Teplitz, V.L. 
(Center for Particle Theory, The University of Texas at 
Austin, TX 78712). Astrophysical Journal; 252: No. 1, 1-9(1 
Jan 1982). 

We calculate, for an open universe, the densities of radiation 
and matter at large times if the proton has a lifetime tau/sub p/ of 
about 10*° years; we consider the contributions to these densities 
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from the decay of matter in both clumps and interstellar gas. For 
times t<tau/sub p/, we show that proton decay keeps dead stars at 
a few kelvins and neutron stars at about 100 K. For t>>tau/sub 
p/, the energy density of the universe, for k<0 (where k is the geo- 
metric constant in the Robertson—Walker metric), is eventually 
dominated by the contribution of a very tenuous e*e™~ plasma, 
much too thin for direct e+ e~ annihilation and perhaps too thin for 
gravitational collapse. For a closed (cyclical) universe, current 
ideas in particle physics imply that the baryon to photon ratio will 
be identical for each cycle; thus the effect of entropy production 
will be to enlarge the cosmic scale, from cycle to cycle, by a cycle 
expansion factor a. We compute a, taking into account entropy 
production both by stellar nucleosynthesis and by proton decay. 


34921 Using gaseous disks to probe the geometric struc- 
ture of elliptical galaxies. Tohline, J.E.; Simonson, G.F.; 
Caldwell, N. (Theoretical Division, Los Alamos National 
Laboratory, University of California). Astrophysical Journal; 
252: No. 1, 92-101(1 Jan 1982). 

Cold gas residing in the core of an elliptical galaxy should 
settle into a preferred plane of the galaxy regardless of the orienta- 
tion that the gas’s orbital angular momentum vector may have had 
when the gas entered the galaxy. The preferred plane into which 
the gas settles depends only on the gross geometric shape of the 
elliptical galaxy. If the galaxy is intrinsically prolate (cigar-shaped), 
the gas will align its angular momentum vector with the longest 
axis of the galaxy; if the galaxy is oblate, the gas will align its angu- 
lar momentum vector with the shortest axis of the galaxy. A nu- 
merical model is used to show that the time scale on which this 
settling occurs is reasonably short if the gas disk is less than 10 kpc 
in size. Knowing the preferred orientation of a gaseous disk in an 
elliptical galaxy, we are able to decipher the geometric structure of 
12 galaxies that possess gas in their cores. Both prolate and oblate 
elliptical galaxies are found to exist. We have also derived the in- 
trinsic axial ratio of most of these galaxies. The shapes of these gal- 
axies have been determined without making any assumptions about 
why the group of stars defining each galaxy is shaped as it is. Our 
results provide new insight into problems regarding the formation 
and current structure of elliptical galaxies. 


34922 Velocity dispersion among galaxies, Rivolo, A.R.; 
Yahil, A. (Astronomy Pro , State University of New 
York, Stony Brook). ra sical Journal; 251: No. 2, 477- 
484(15 Dec 1981). 

The galaxies in the Revised Shapley-Ames redshift catalog, 
which is complete to Broughly-equall3, are used to determine the 
velocity dispersion in the local galaxy field (v<4000 km s~*). By 
studying the velocity differences of neighboring pairs of galaxies, 
we find for the one dimensional velocity dispersion per galaxy 7 = 
70 +- 10 km s~+ (For the three dimensional dispersion, multiply by 
3/sup 1/2/; and for the rms velocity difference between pairs, mul- 
tiply by 2/sup 1/2/.) This velocity dispersion is found in pairs of 
galaxies irrespective of how isolated they are, and whether or not 
they are each other’s nearest neighbors. The interpretation of isolat- 
ed galaxy pairs as binaries, whose dynamics is dominated by the 
two-body force, is therefore questioned. Various implications of the 
derived velocity dispersion are discussed, with particular attention 
given to its significance in the virialization process occurring in the 
cores of the great clusters of galaxies. 


34923 Low-mass evolution: Zero-age main sequence to as- 
ymptotic giant branch. Despain, K.H. (Department of As- 
tronomy, Haverford College, and Theoretical Division, Los 
Alamos National Laboratory). Astrophysical Journal; 251: 
No. 2, 639-653(15 Dec 1981). 

The evolution of a 0.6 M/sub sun/ stellar model (X = 0.9, Z 
= 107°) from the zero-age main sequence (ZAMS) to the asymp- 
totic giant branch (AGB) is described. The red giant evolution has 
been done without artificial shifting of the hydrogen-burning shell. 
The core flash and a sequence of 12 subsequent shell flashes have 
been followed until the star reaches the horizontal branch (HB). 
The HB and post-HB evolution is followed through the first major 
shell flash on the AGB. An approximate stability criterion, suitable 
for both core and shell flashes, is also presented. 
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34924 Deleptonization and heating of proton-neutron 
stars. Burrows, A.; Mazurek, T.J.; Lattimer, J.M. (Depart- 
ment of Physics, State University of New York at Stony 
Brook). Astrophysical Journal; 251: No. 1, 325-336(1 Dec 
1981). Contract AC02-80ER 10719. 

We derive that the half-life for excess lepton loss from the 
proton-neutron star is ~0.5 s whether or not convection obtains. 
Our results indicate that a positive lepton gradient forms in the 
outer core. In addition, we show that heating always accompanies 
deleptonization. In pure diffusion models most of the heat is depos- 
ited in the outer core, and in convective models most of the heat is 
deposited in the inner core. In all cases, the increase in the pressure 
due to heating is insufficient to counter the decrease int e pressure 
due to the loss of lepton degeneracy pressure, and the core con- 
tracts. However, the heating of the shocked mantle by the core is 
likely to cause it to expand on diffusion time scales. Since a lot of 
energy (> 105? ergs) is deposited in the mantle by the core, the sub- 
sequent expansion of the mantle may push an accretion shock out- 
ward and aid in the production of supernovae. 


34925 Two-phase models of quasar emission line regions. 
Krolik, J.H.; McKee, C.F.; Tarter, C.B. (Center for Space 
Research, Center for Theoretical Physics, and Physics De- 
partment, Massachusetts Institute of Technology). Astro- 
physical Journal; 249: No. 2, 422-442(15 Oct 1981). 

Previous studies of quasaremission line regions have estab- 
lished that the emitting gas as in clouds occupying a small fraction 
of the available volume and have suggested that these clouds are 


confined by ahot intercloud medium. We demonstrate that the | 


clouds must be confined, provided only that the heating mecha- 
nisms are strong enough to drive the temperature of the low densi- 
ty intercloud gas above a few 10’ K. We have analyzed the thermal 
properties of the cloud-intercloud system under the assumption that 
it is in thermal balance (heating equals cooling), although wedo not 
rule out the possibility that the intercloud gas is so hot (possibly 
relativistic) that it isfarfrom equilibrium. If it is in thermal balance, 
then the cloud-intercloud system is in a two-phase equilibrium only 
for a relatively narrow range of the radiation-to-gas pressureratio, 
including the range actually observed for the emission line clouds. 
Our study of the thermal properties of the gas includes heating by 
photoionization, Compton scattering, supeathermal particles, ab- 
sorption of radiofrequency radiation, cloud friction, thermal con- 
duction, and shocks; under steady-state conditions as considered 
here, this heating is balanced by collisional and Comptom cooling, 
and, for very hot intercloud gas, ionization losses in the 
clouds.Cooling curves for photoionized gases are presented. Phase 
diagrams analogous to the pressure-temperature diagrams used in 
studying the interstellar medium are constructed for a variety of 
conditions. Two-phase equilibria occur over a wide range of mean 
density but over a considerably narrower rangeof pressure. Most of 
the mass in the emission line region is in the hot intercloud 
medium, but its X-ray luminosity is generally too small to allow de- 
tection. The implications of these results for the emission line 
region are briefly discussed; in particular we show that the emission 
clouds may be short-lived, in contrast to the conventional picture. 


34926 Hydroxycarbene (HCOH) and protonated formal- 
dehyde: Two potentially observable interstellar molecules. 
Hoffmann, M.R.; Schaefer, H.F. III. (Department of Chem- 
istry and Lawrence Berkeley Laboratory, Univeristy of 
California, Berkeley). Astrophysical Journal; 249: No. 2, 563- 
565(15 Oct 1981). Contract W-7405-ENG-48. 

It is known that the lowest energy isomer of protonated for- 
maldehyde has the proton attached to the oxygen atom, ie., H H 
C: O H direct-sum Therefore, a purely statistical argument would 
suggest that the hydroxycarbene molecule HCOH is twice as likely 
as formaldehyde to be formed from HsCO* via dissociative recom- 
bination, a process generally considered to be very important in in- 
terstellar clouds. Theoretical studies show that, while HCOH has 
never been observed in the laboratory, it should nevertheless be a 
relatively stable molecule. Theoretical equilibrium structures for 
H;CO* and HCOH suggest that they may be observed at 63.5 and 
68.4 GHz respectively. 
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34927 Thermal iron ions in high speed solar wind 
streams, 2, Temperatures and bulk velocities, Mitchell, D.G.; 
Roelof, E.C.; Feldman, W.C.; Bame, S.J.; Williams, D.J. 
—_— Physics Laboratory, The Johns Hopkins Universi- 
ty, Laurel, Maryland 20810). Geophysical Research Letters; 8: 
No. 7, 827-830(Jul 1981). 

Thermal velocities v/sub Fe/ = (2kT/m)/sup 1/2/ and 
magnetic field-aligned bulk flow velocity increments AV/sub Fe/ 
= V/sub Fe/-V/sub H/ are estimated using the recently discov- 
ered sensitivity to iron ions in high speed solar wind streams (V/ 
sub H/>600 km s~') of the NOAA/JHU Energetic Particles Ex- 
periment (EPE) on IMP 7/8. Comparison with LASL hydrogen 
plasma measurements and GSFC magnetometer data in several re- 
current streams in 1974 reveals that O0< or =AV/sub Fe/< or 
=V/sub A/ and v/sub H/< or ~v/sub Fe/< or ~V/sub A/ 
where V/sub A/ is the local Alfven velocity. These relationships 
for iron are consistent with those found in earlier analyses of 
helium and oxygen and suggest that both the heating and bulk flow 
of heavy ions are controlled locally by wave/particle interactions. 


34928 IUE observations of mass loss in three helium rich 
stars. Shore, S.N.; Adelman, S.J. Cleveland, OH; Case 
Western Reserve University (1981). 19p. 

Observations of the CIV doublet gamma-gamma 1548, 1550 
in the helium rich stars HD 37017( HR1890), HD 37479 ( sigma Ori 
E), and HD 37776 are reported. Emission and P Cygni-type profiles 
are present in IUE high dispersion spectra. Spectrum variations in- 
dicate that the magnetic field of these stars is controlling the mass 
loss. Maximum (negative) radial velocity of the emisson region is 
approximately coincident, in all three stars, with the passage of the 
magnetic pole across the line of sight. 


34929 TUE observations of three helium rich stars. 
Shore, S.S.; Adelman, S.J. Cleveland, OH; Case Western 
Reserve University (1981). 6p. 

Ultraviolet observations of the helium spectrum variable 
stars are discussed. In all three, Hel variations are in antiphase with 
the ions of C, Si, and Al all vary periodically on the rotational 
timescale. Evidence is presented for weak stellar winds which are 
controlled by the magnetic field. The line variations and wind 
structure support a unified model for the class as extensions of the 
magnetic peculiar stars of the upper main sequence. 


34930 Experimental examination of scintillations in the 
hard component of cosmic rays near sea level. Benson, R.; 
Green, P. (Texas A and M Univ., College Station (USA). 
Dept. of Physics). pp 204-207 of Conference papers. 17. In- 
ternational cosmic ray conference, Paris 13-25 July 1981. 
Vol. 4, SH2 Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

An instrument designed to observe scintillations in the muon 
component of the secondary cosmic radiation has recently been 
constructed at Texas A and M University. The instrument consists 
of large scintillators separated by lead. Counting information is re- 
corded in short time intervals and stored by microcomputer control 
on permanent disk files. The data are analyzed to determine the 
power spectrum of the muon intensity. A best fit to preliminary 
data shows the fluctuations to be consistent with a power law P(f) 
= Bfsup(-a). 


34931 Calculation of differential response functions from 
latitude surveys. 1. Theory. Raubenheimer, B.C.; Van Nie- 
kerk, F.; Potgieter, M.S. (Potchefstroom Univ. for C.H.E. 
(South Africa)); Hatze, H. (C.S.LR., Pretoria (South 
Africa)). pp 321-324 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 4, SH2 
fhe Paris, France; Commissariat a l'Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A theoretical review is given of existing and new methods to 
calculate the differential rate of a cosmic ray detector from latitude 
surveys. The discussion is mainly in terms of the basis assumptions 
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with the aim to evaluate the applicability of the methods to the 
data. It is concluded that none of the methods are superior due to 
the divergent criteria to be met by the respective methods. 


34932 Calculation of differential response functions from 
latitude surveys. 2. Results and discussion. Raubenheimer, 
B.C.; Van Niekerk, F. (Potchefstroom Univ. for C.H.E.’ 
(South Africa)). pp 325 of Conference papers. 17. Interna- 
tional cosmic ray conference, Paris 13-25 July 1981. Vol. 4, 
SH2 Session. Paris, France; Commissariat a l'Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


34933 Coupling functions of NM-64 neutron supermoni- 
tor. Dorman, L.I; Yanke, V.G. (IZMIRAN, Troitsk, 
Moscow Region (USSR)). pp 326-329 of Conference papers. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 4, SH2 Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The extensive use of neutron supermonitors in studying the 
cosmic ray variation is accounted for by an insignificant tempera- 
ture effect in the nucleon component, a high statistical accuracy of 
the results, and the large latitude effect which all permit a suffi- 
ciently reliable experimental determination of the coupling func- 
tions. Such functions were experimentally determined elsewhere 
mainly on sea level, although about a half of the stations are locat- 
ed at mountains. So, the coupling functions for the mountain sta- 
tions have to be calculated. Such calculations for the nucleon com- 
ponent have been relatively scanty and, therefore, the main aim of 
this work -is to determine the coupling functions of the nucleon 
component at various detection levels. 


34934 Specific yield functions of neutron monitors and 
accuracy of spectrum calculation of solar cosmic rays (SCR). 
Bednazhevsky, V.M.; Miroshnichenko, L.I. (IZMIRAN, 
Troitsk, Moscow Region (USSR)). pp 334-337 of Confer- 
ence papers. 17. International cosmic ray conference, Paris 
13-25 July 1981. Vol. 4, SH2 Session. Paris, France; Com- 
missariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The specific yield functions m(R) for the neutron component 
of cosmic rays have been calculated on the basis of latitude surveys 
made on board the scientific ship Akademik Kurchatov’ in late 
1971 - early 1972. Calculations have been performed using the pri- 
mary cosmic ray spectrum reconstructed with regard for possible 
anomalous modulation effects of the Sun. Significant discrepancies 
(up to 2 orders of magnitude) have been found in m(R) values ob- 
tained by different authors. They seem to be due to non-adequacy 
of the primary spectra to the latitude curves used in calculations. 
The accuracy of SCR absolute spectrum in the range of R > = 1 
GV determined with the help of m(R) does not exceed a factor of 
2. However it may be improved by comparing the calculated spec- 
tra with direct measurements in R < 1 GV range. 


34935 Zenith-angle dependence of the primary-muon re- 
sponse function. Das, A.K. (Calcutta Univ. (India). Dept. of 
Physics); Bercovitch, M. (National Research Council of 
Canada, Ottawa, Ontario). pp 342 of Conference papers. 17. 
International cosmic ray conference, Paris 13-25 July 1981. 
Vol. 4, SH2 Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


34936 Cosmic ray intensity variation spectrograph for the 
world network of stations. Yanchukobsky, A.L.; Yanchu- 
kovsky, V.L. (SibIZMIR, Irkutsk (USSR)). pp 343-346 of 
Conference papers. 17. International cosmic ray conference, 
Paris 13-25 July 1981. Vol. 4, SH2 Session. Paris, France; 
Commissariat a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
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We examine the feasibility of cosmic rays ng — 
graphs based on the existing equipment of the network of 
of CR which permit from ground-based measurements unenedes 
to be obtained on interplanetary space, the magnetosphere and the 
Earth's atmosphere. 


34937 General methods of calculation and the construc- 
tion of the universal su and the scintillators. 
Alania, M.V.; Tuskia, I.1.; Shonia, O.K. (AN Gruzinskoj 
SSR, Tbilisi. Inst. Geofiziki). pp 347-350 of Conference 
= ag 17. International cosmic ray conference, Paris 13-25 
1981. Vol. 4, SH2 Session. Paris, France; 
a FEinanaie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The general methods of construction and calculation of the 
Universal super-telescope(UST), and the scintillators for the regis- 
tration of cosmic ray p-meson intensity on the Earth's surface and 
at the different levels under the ground is given. The necessary 
amount of the identical channels in all directions of the world, a 
full automatization of data collection and the conditions of the data 
processing of them on E CM has been provided. The calculation of 
the expected intensity at the different levels of registration and scin- 
tillator transducer are given. 
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REFER ALSO TO CITATION(S) 34616 


34938 (AD-A—100862/2) Experimental investigation of 
atmospheric response to the total solar eclipse of 26 February 
1979. conduct of field measurements. Phase III. (New 
Mexico State Univ., Las Cruces (USA). Physical Science 
Lab.). 18 Apr 1979. 180p. NTIS, PC A09/MF AO1. 

Principal objectives of the experimental program centered 
upon measurements of background atmospheric parameters and 
their changes during the eclipse in the altitude range of 30-200 km. 
The experimental program was highly successful. Approximately 96 
percent of the more than 80 measurements carried out by the 
sounding rockets were successful in terms of instrument operation. 
During the eclipse energetic particles were precipitating into the at- 
mosphere, a factor of considerable importance in the analysis of 
data obtained from the experimental program. The field program 
entailed coordinated operations at several sites with physical sepa- 
rations of up to 25 miles. Despite the generally cold weather (tem- 
peratures as low as -40 C), snowy conditions and nature of tempo- 
rary installations, the operations were successful in meeting an in- 
flexible schedule of activities while maintaining the critical ground 
support power, communications, telemetry and tracking. 


34939 (AD-A—103110) Radar observations of structured 
plasma in high-latitude F region. Final report, 14 J 

1980 - 31 March 1981, Vickrey, J.F. (SRI Internati 
Menlo Park, CA (USA)). Mar 1981. 48p. NTIS, PC A03/ 
MF AOl. 

Coordinated measuremens between the Chatanika radar and 
the TRIAD satellite were investigated and the production mecha- 
nisms responsible for localized high latitude scintillation was exam- 
ined. The radar measured that latitudinal variations of plasma densi- 
ty and electric field while the satellite measured the latitudinal vari- 
ation of field aligned current. Field aligned ionization enhancements 
or plasma blobs with steep poleward and equatorward edges were a 
common feature of the midnight sector auroral F-region. The 
plasma blobs are unstable to the current convective instability with 
growth rate of several millihertz. Field aligned currents have a fur- 
ther destabilizing influence. The presence of plasma density irregu- 
larities associated with the blobs were verified by observing scintil- 
lation on the TRIAD satellite telemetry signal at 150 MHz. The F- 
region irregularities exist despite the presence of a highly conduct- 
ing auroral E-region to which the F-region plasma is connected by 
the geomagnetic field lines. 
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34940 (AD-A—105553/2) Nonlinear evolution of plasma 
enhancements in the auroral ionosphere i: long wavelength ir- 
regularities, Memorandum report. Keskinen, M.J.; Ossakow, 
S.L. (Naval Research Lab., Washington, DC (USA)). 5 Oct 
1981. 32p. NTIS, PC A03/MF A0l. 

The linear stability and nonlinear evolution of plasma en- 
hancements in arbitrary ambient electric fields in the diffuse auroral 
F region ionosphere have been studied using analytical and numeri- 
cal simulation techniques. Our results that equatorward convecting 
plasma slabs initially limited in latitudinal extent are primarily desta- 
bilized on their poleward sides by a combination of the effects of 
convection and field aligned currents. Furthermore we find that the 
plasma enhancements break up into primary striation-like structures 
(elongated in the north-south direction for equatorward convection) 
which can form and cascade from large (approx. = 100 km) to 
smaller (approx. = 3 km) scale sizes on the order of an hour. The 
primary and associated smaller scale structures can be oriented 
either in the north-south or east-west (L-shell alignment) direction 
depending on the ambient electric field magnitude and direction. 


34941 (AD-A—105676/1) The effect of multiburst NO 
production on electron densities and hf attenuation at 60 km 
altitude. Final report 1 Dec 78-31 May 80. Scheibe, M. (Mis- 
sion Research Corp., Santa Barbara, CA (USA)). 1 Oct 
1980. 30p. NTIS, PC A03/MF AOl. 

The effect of large scale production of NO due to a large 
number of nuclear bursts on the steady state electron densities at 60 
km altitude was investigated. It was found, for ionization rates of 
16 and 1600 ion-pairs/cubic cm-sec, that the electron densities de- 
creased significantly below that expected for ambient conditions for 
NO concentrations greater than 10 to the 9th/cubic cm. Since this 
is the region of maximum HF attenuation, the effects of multiburst 
NO production on HF communication systems could also be sig- 
nificant. Further calculations are planned. 


34942 (AD-A—106089/6) MHDEMP code simulation of 
STARFISH. Final report 7 Mar 78-1 Aug 79, Chavin, S.; 
Crevier, W.F.; Kilb, R.W.; Longmire, C.L. (Mission Re- 
search Corp., Santa Barbara, CA (USA)). 1 Aug 1979. 57p. 
NTIS, PC A04/MF A0l 

The magnetic field variations on the ground after Starfish 
are calculated by the MHDEMP code using input parameters pro- 
duced by the MICE code. The results agree well with the experi- 
mental data at Johnston Island. These magnetic field variations 
extend over large distances and may cause large potential fluctu- 
ations in long-line ground systems. 


34943 (AD-A—108143/9) The global Pc 5 event of No- 
vember 14-15, 1979. Technical report. Fennell, J.F.; As- 
bridge, J.R.; Baker, D.N.; Belian, R.D.; Higbie, P.R. (Aero- 
space Corp., El Segundo, CA (USA). Space Sciences Lab.). 
tN Oct 198  43p. NTIS, PC A03/MF AO1. 

Large amplitude Pc-5 waves with 7-8 minute quasi-periodic 
variations were observed almost continuously for the forty-eight 
hours of November 14-15, 1979 by several spacecraft in or near 
geostationary orbit on the day-side portions of their orbits. The 
waves were observed as large modulations in both the electron and 
ion fluxes over a wide range of energies (approximately 1 to 500 
keV) by the spacecraft 1976-059, 1977-007, 1979-053, P78-2, and 
GEOS-2 and as magnetic field peak-to-peak modulations of 15-25 
gamma by the P78-2 and GOES-2 and -3 magnetometers. The re- 
markably long persistence of these waves contrasts substantially 
with observations of typical flux modulation events which usually 
last less than one hour and which typically show little modulation 
of the greater or less than 150 keV proton fluxes. 


34944 (AD-A—108185/0) Electron transport at high alti- 
tude. Final report, November 1978-June 1980. Kanal, M.; 
Torabi, A.F. (Clark Univ., Worcester, MA (USA)). 30 Sep 
1980. 44p. NTIS, PC A03/MF A0l. 

An infinite medium Green's function is constructed for the 
boundary value problem of electron transport along the magnetic 
field lines of the earth in an inhomogeneous anisotropically scatter- 
ing medium. The goal of calculation is to obtain the photoelectron 
energy flux as a function of altitude, energy and the invariant lati- 
tude. The problem involves obtaining the solution for a Boltzmann 
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type equation using a combination of analytic and numerical tech- 
niques. Detailed transport calculations of photoelectron energy deg- 
radation processes via both inelastic collisions with neutral and in- 
teraction with the ambient plasma are performed. A comparison is 
made of fluxes obtained with transport neglected (local fluxes) with 
sthose obtained with transport included (transport fluxes). The local 
fluxes are found to be larger than transport fluxes at low altitudes, 
while at high altitudes the transport fluxes are larger than local 
fluxes. As an illustrated calculation of our results of photoelectron 
fluxes, we present the volume excitation rates of several lines and 
bands of the day airglow. We also compare our results of excitation 
rates with theoretical and experimental data obtained in the existing 
literature. 


34945 (AERONOMICA-ACTA-A—230-1981) Earth's 
magnetosphere: a natural laboratory for plasma studies. Roth, 
M. (Institut d’Aeronomie Spatiale de Belgique, Brussels). 
1981. 44p. (MIXED). Avail: Issuing Activity. 

The structure of the magnetosphere is explained. Past and 
present research work related to the magnetosphere is reviewed. 
The physical mechanism of an aurora, its spatial distribution, solar 
wind effects, magnetic substorms, the influence of the interplan- 
etary magnetic field and other topics are discussed. The role played 
by the ISEE satellites in current magnetosphere research is exam- 
ined. The contribution of magnetospheric research to plasma phys- 
ics is illustrated. 


34946 (AGARD-CP—300, pp vp) Recent auroral and 
airglow measurements in the infrared. Stair, A.T., Jr.; Nadile, 
R.; Ulwick, J.C.; Baker, K.D.; Baker, D.J. Jul 1981. NTIS, 
PC A18/MF AO1. 

In Special topics in optical ation. 

Specialized ph iefieeed | Crmmutsition was devel- 
oped for measuring the aurora, airglow, and upper atmospheric 
emissions for aircraft, rockets, and satellite platforms. Starting in 
1972, a series of some 30 rockets have been launched from Poker 
Flat, Alaska. The highlights, of these measurements, the first aur- 
oral enhancements at wavelengths longer than 2 micrometers and 
the first upper atmospheric radiation observed from 70 to 150 km in 
the wavelength region 2 to 2 micrometers are reviewed. In addi- 
tion, more recent data obtained by a rocketborne cryogenic tele- 
scoped spectrometer which scanned the earth limb and observed in- 
frared (1.5 to 17 micrometers) emissions from 20 km to 200 km tan- 
gent altitudes are discussed. 


34947 (BMFT-FB-W—79-34) Magnetospheric sounding 
rocket program: the magnetometer experiment in the sub- 
storm phenomena payload. Final report. Theile, B.; Kloecker, 
N. (Technische Univ. ae at (Germany, F. R.)). Jun 
1980. 35p. NTIS, PC A03/MF AO1 

Four payloads, launched from Norway, were used to meas- 
ure the magnetic fields associated with field-aligned currents inside 
the magnetosphere. The relation between particle measurements 
and the electric field data was investigated. The flights were char- 
acterized by different substorm phases: pre-breakup, breakup main 
phase, and recovery phase. The magnetometer, which is described, 
performed flawlessly. Some typical results are presented in graphs 
and discussed. 


34948 (BMFT-FB-W—80-007) Sounding rocket program 
magnetosphere. Study of magnetospheric electric fields paral- 
lel to the earth’s magnetic field with artificially injected elec- 
trons. Final report. Wilhelm, K.; Becker, C. (Max-Planck-In- 
stitut fuer Aeronomie, Katlenburg-Lindau (Germany, 
F.R.)). Dec 1980. 28p. (In several languages). NTIS, PC 
A03/MF AOl1. 

The properties and conditions of occurrence of magnetos- 
pheric electric fields parallel to the Earth’s magnetic field are de- 
scribed. The observations carried out up to now are discussed as 
well as the possibilities of studying these fields by artificially inject- 
ed electrons. In preparation for a SPACELAB experiment, a 
sounding rocket investigation aimed at observing reflected electron 
beams was carried out. Those aspects of the experiment that in- 
volve the German contribution are described and the first results 
communicated. The electron fluxes, both from artificial and natural 
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origin, provide evidence about the configuration of electric fields 
parallel to the magnetic field lines in the magnetosphere. The ob- 
served reflections take place at a height of about 1.5 Earth radii, as 
predicted by theory. The small number of observed echoes and 
technical difficulties with the accelerator do not allow an examina- 
tion of the internal electric field structure. (ESA) 


34949 (INIS-mf—6854, pp v) Ionospheric tidal wave. 
=— 1981. (In Indonesian). Dep. NTIS (US Sales 
y 

From 8. national symposium on physics; Jogyakarta, Indone- 
sia (1 Jan 1980). 

Neutral wind in the ionosphere considered to be composed 
of prevailing, tidal and gravity wave components. Observation by 
the naviable ionosonde, located at Tangerang, indicated that the 
virtual height of the reflecting layer always variate with time. 
Hence the vertical velocity could be calculated. Assuming that the 
variation of the vertical velocity following the Euler equation, and 
by calculating the second derivative of the equation, we could cal- 
culate the angular velocity c.q. the frequency of tidal wave. Calcu- 
lation were made at the available data during the year 1976 and 
1977 in which only ten months data were available. From these 
data, the probability of frequency were plotted against the frequen- 
cy of tidal wave, and it approximated the Rayleig h distribution, 
and from these graphes, shown that for 2.8 Mc/s transmitting fre- 
quency, the diurnal component is dominant. But for 4.0 Mc/s trans- 
mitting frequency, both the diurnal as well as the semidiurnal com- 
ponent are dominant. Other components are small enough incom- 
parison with the diurnal and the semidurnal components. 


34950 (KGI—81-1) Plasma mantle: Composition and 
other characteristics observed by means of the yo Sat- 
ellite. Pissarenko, N.; Zackarov, A.; Lundin, R.; Hultqvist, 
B. (Kiruna Geofy: siska Inst. (Sweden)). Mar j981. 30p. 
NTIS (US Sales Only), PC A07/MF AOl. Order Number 
DE81700880. 

PROGNOZ-7 measurements in the nightside plasma mantle 
are described and analyzed. Some of the results are the following: 
In the nightside mantle not too far from midnight the properties of 
the mantle are sometimes consistent with the open magnetosphere 
model. An exception is found during most magnetic storm situa- 
tions when 0* ions appear in the mantle in so large proportions and 
with so high energies that direct injection of ionospheric ions by 
acceleration along the magnetic field lines appear to be most likely 
source mechanism. Along the flanks of the magnetosphere the open 
magnetosphere model does sometimes not fit at all with the PROG- 
NOZ-7 observations. There the flow of the plasma is often low or 
absent. The 0* content is high (up to 20%) and the energy spec- 
trum of both ions and electrons may be very hot, even up to the 
level of the ring current plasma. Contrary to the predictions of the 
open magnetosphere model, the magnetopause on the nightside and 
along the flanks of the magnetosphere appears to be fairly solid 
boundary for mantle ions of ionospheric origin. An interesting ob- 
servation in most of the mantle passages during geomagnetically 
disturbed periods is the occurrence of intense, magnetosheath like, 
regions deep inside the mantle. In some cases these regions with 
strong antisunward flow and with predominant magnetosheat ion 
composition was observed in the innermost part of the mantle, i.e. 
marking a boundary region between the lobe and the mantle. These 
magnetosheat “penetration” events are usually associated with 
strong fluxes of accelerated ionospheric ions in nearby parts of the 
mantle. Evanescent “penetration” regions with much reduced flow 
properties are frequently observed in the flank mantles. 


34951 (KGI—053) Recent progress in understanding of 
the ion composition in the magnetosphere and some major 
question mark, ne ag B. (Kiruna Geofysiska Inst. 
(Sweden)). Jun 1981. 69p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE81700966. 

The observations of the energetic ion composition in the 
magnetosphere are reviewed with the emphasis on the recent meas- 
urements by means of GEOS-1 and -2, ISEE-1 and 2, PROGNOZ- 
7 and SCATHA. The observations are compared with the predic- 
tions of the open magnetosphere model. One of the major conclu- 
sions is that there are processes in the magnetosphere which play a 
much larger part than the model, as hitherto presented, predicts. 
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Direct ejection of ionospheric ions, in combination with accelera- 
tion, along closed as well as open field lines may even be the domi- 
nating source process for the ring current/inner plasma sheet in 
magnetic storms. In very, disturbed conditions this ejection mecha- 
nism must work over most of the hemispheres poleward of say 
SOdegrees. Circulation of the ionospheric ions through the tail of 
the magnetosphere is not likely to be of primary importance for the 
energization of these ions in very disturbed conditions. 


34952 (KGI-PREPRINT—053) Recent progress in the 
understanding of the ion composition in the 

and some r question marks, Hultqvist, B. (Kiruna Geo- 
— Inst. (Sweden)). Jun 1981. 700 NTIS, PC A04/MF 


Observations of the magnetosphere are compared with the 
predictions of the open magnetosphere model. Processes occurring 
in the magnetosphere are found to play a much larger part than the 
model predicts. Direct ejection of ionospheric ions, in combination 
with acceleration, along closed as well as open field lines may even 
be the dominating source process for the ring current/inner plasma 
sheet in magnetic storms. There appears to exist more or less simul- 
taneous quite different source mechanisms in different parts of the 
magnetosphere, and there is a solar cycle variation in the ion com- 
position. (ESA) 


34953 (NASA-CR—164353) Effects of turbulence on a 
kinetic auroral arc model. Cornwall, J.M.; Chiu, Y.T. (Cali- 
fornia Univ., Los Angeles (USA)). May 1981. 47p. NTIS, 
PC A03/MF AOl. 

A plasma kinetic model of an inverted-V auroral arc struc- 
ture which includes the effects of electrostatic turbulence is pro- 
posed. In the absence of turbulence, a parallel potential drop is sup- 
ported by magnetic mirror forces and charge quasi neutrality, with 
energetic auroral ions penetrating to low altitudes relative to the 
electrons, the ions’ pitch angle distribution is skewed toward small- 
er pitch angles. The electrons energized by the potential drop form 
a current which excites electrostatic turbulence. In equilibrium the 
plasma is marginally stable. The conventional anomalous resistivity 
contribution to the potential drop is very small. Anomalous resistiv- 
ity processes are far too dissipative to be powered by auroral parti- 
cles. It is concluded that under certain circumstances equilibrium 
may be impossible and relaxation oscillations set in. 


34954 (NASA-TM—80458) Statistical study of precipitat- 
ing electrons. Final report. Fontheim, E.G.; Stasiewicz, K.; 
Chandler, M.O.; Ong, R.S.B.; Hoffman, R.A. (National 
Aeronautics and S Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center; Michigan Univ., Ann 
Arbor (USA)). Jul 1981. 64p. NTIS, PC A04/MF AOl. 

Energy spectra of precipitating electrons are fitted to the 
sum of three distributions: a power law, a Maxwellian and a Gaus- 
sian. This fitting procedure determines seven parameters which 
characterize the essential features of each spectrum. These charac- 
teristic parameters are used to carry out various studies involving 
precipitating electrons. It is shown that the absence of the power- 
law population from a particular spectrum is related to the softness 
of the precipitating primary flux, that the Maxwellian temperature 
and the Gaussian peak energy have a positive correlation the 
strength of which varies with local time, that the upward moving 
Gaussian population has a loss cone distribution, and that the one 
dimensional velocity distribution parallel to the magnetic field occa- 
sionally displays a plateau or a hump on the tail. 


34955 (NASA-TM—84022) Large storms: airglow and re- 
lated measurements. VIf observations, volume 4, (National 
Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jun 1981. 180p. 
NTIS, PC A09/MF AO1. 

The data presented show the typical values and range of ion- 
ospheric and magnetospheric characteristics, as viewed from 1400 
km with the ISIS 2 instruments. The definition of each data set de- 
pends partly on geophysical parameters and partly on satellite oper- 
ating mode. Preceding the data set is a description of the organiza- 
tional parameters and a review of the objectives and general char- 
acteristics of the data set. The data are shown as a selection from 
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12 different data formats. Each data set has a different selection of 
formats, but uniformity of a given format selection is preserved 
throughout each data set. Each data set consists of a selected 
number of passes, each comprising a format combination that is 
most appropriae for the particular data set. Description of ISIS 2 
instruments are provided. 


34956 Pair production by high energy (E >= 5x10**eV) 
photons in the earth's magnetic field. McBreen, B.; Lambert, 
C.J. (University Coll., Dublin (Ireland). Dept. of Physics). 
pp 70-73 of Conference papers. 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 6, EA Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). j 

In this paper we demonstrate that for photon energies > 
5x10**eV, pair production within the geomagnetic field becomes an 
important effect and the electromagnetic cascade must traverse the 
equivalent of several radiation lengths before interacting with the 
earth's atmosphere. 


6403 Atomic, Molecular, And Chemical Physics 
REFER ALSO TO CITATION(S) 34442, 34455, 35152 


34957 (AD-A—101184/0) Collisional excitation of H,O 
and CO. by O(3p) atoms. Final technical report, 1 October 
1979-11 September 1980. Bartlett, R.J.; Redmon, M.J. (Bat- 
telle Columbus Labs., OH (USA)). Feb 1981. 108p. NTIS, 
PC A06/MF AOl. 

Theoretical calculations of the molecular excitation cross 
sections for: O(3P) + H2O0(1A1) and O(3P) + CO2 (1 sigma g+) 
collisions were made as a function of velocity over the range 2- 
10km/sec. Potential surfaces for these reactions were computed 
using the many body perturbation technique. Trajectory calcula- 
tions were performed with a Monte Carlo quasi-classical trajectory 
technique. To obtain an accurate analytical fit of the potential sur- 
face a many body force field was employed. Also to obtain good 
action angle variables a technique was developed to perform final 
state analysis. The results for H2O are insensitive to within a factor 
of 2 for substantial changes in the fit parameters. This provides a 
measureable degree of confidence of the predicted results. Repre- 
sentative values for H2O (001) + 0 are 2.0 x 10 to the minus 7th 
power sq cm at 4km/sec and 2.0 x 10 to the minus 16th power at 
6km/sec. The results for CO2 + 0 are not as reliable due to the use 
of a simplier fit of the surface. The results for C02 show that exci- 
tation of NN'T states is more probable by up to two orders of mag- 
nitude than direct excitation of the 001 state. If radiation from the 
001 state is observed then a multiple collision environment probably 
exists. Representative values for CO2 (001) + 0 are 3.0 x 10 to the 
minus 19th power at 6km/sec and 2.5 x 10 to the minus 18th power 
at 8km/sec. 


34958 (AD-A—105494/9) Investigation of plasma excita- 
tion. volume i. electron impact studies of selected ground 
state and excited state rare gas atoms. Final report 7 Jun 77- 
20 Sep 80. Lake, M.L. (Universal Energy Systems, Inc., 
— OH (USA)). Aug 1981. 44p. NTIS, PC A03/MF 


Experiments were undertaken to determine electron impact 
cross sections of atoms in metastable states. One or two electron 
guns were used to first produce atoms in metastable states, then fur- 
ther excite these atoms to other levels. Limits on certain cross sec- 
tions of helium atoms were obtained, but the detection limits of the 
apparatus prevented exhaustive study. Excitation functions and 
cross sections of xenon were obtained in the wavelength range 
from 3000 A to 9000 A. 


34959 (AD-A—105789/2) Theoretical studies relating to 
the interaction of radiation with matter: atomic collision proc- 
esses occurring in the presence of radiation fields. Annual 
report no. 4, 1 Aug 80-31 Jul 81. Berman, P.R. (New York 
Univ., NY (USA). Dept. of Physics). 15 Sep 1981. 147p. 
NTIS, PC A07/MF AO1. 

Work is reported in the areas of: Two-Level Atom and Ra- 
diation Pulse; Effects of Collisions on Atomic Coherences; Effects 
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of Collisions on Zeeman Coherences; Collision Effects in Degener- 
ate-Four-Wave-Mixing; and Dressed-Atom Picture in Laser Spec- 
troscopy. 


34960 (AD-A—108419/3) A study of the collisional dy- 
namics for collisions of UF(6)(-) with atoms and molecules. 
Final scientific report 1 July 1980-June 1981. Champion, 
R.L.; Doverspike, L.D. (College of William and Mary, Wil- 
liamsburg, VA (USA). Dept. of Physics). Aug 1981. 26p. 
NTIS, PC A03/MF A0O1. 

Absolute total cross sections for the collisional decomposi- 
tion of the negative ion of Uranium Hexafluoride have been meas- 
ured for laboratory collision energies up to 500 eV. The results 
have been analyzed with a statistical theory of unimolecular decom- 
position. By varying the temperature of the carbon surface upon 
which the negative ions are created, the average initial internal 
energy in the negative molecular ion can be selected. Experiments 
performed with ‘hot’ negative molecular ions indicate larger de- 
composition cross sections and lower energy thresholds when com- 
pared to results for ‘cold’ negative molecular ions. 


34961 (AD-A—108541/4) Theoretical investigation of 
atomic structure and scattering processes. Summary question- 
aire report March 1981-February 1982. Spruch, L.; R - 
berg, L. (New York Univ., NY (USA). Dept. of Physics). 
Nov 1981. 5p. NTIS, PC A02/MF AO1. 

The theory of electron-atom scattering in a laser field has 
been studied and approximation methods applicable to low frequen- 
cy laser fields have been developed. A study has been made of the 
dependence of the binding energy of heavy atoms on the atomic 
number. This is useful in developing generalizations to Thomas- 
Fermi theory. 


34962 (BMFT-FB-W—80-012) Sounding rocket program 
aeronomy: Experiments for small sounding rockets to measure 
ion and electron density at heights between 40 and 100 km. 
Problems, development and results. Final report. Widdel, 
H.U. (Max-Planck-Institut fuer Aeronomie, Katlenburg- 
Lindau (Germany, F.R.)). Dec 1980. 113p. (In several lan- 
guages). NTIS, PC A06/MF AO1. 

Experiments and small sounding rockets which allow meas- 
urements of electron and ion density between 40 and 100 km are 
described. The winter anomaly effect in the absorption of short 
waves in the D-region of the ionosphere was investigated. Results 
obtained between 1972 and 1975 are presented. Results of further 
work to develop special probes for selected trace elements are com- 
municated. It is proved that quite complicated experiments can be 
built in small meteorological rockets and that their low cost allows 
series measurements. (ESA) 


34963 (CENBG—8102) Gold L-shell ionization probabil- 
ity by 1 MeV proton at large scattering angles. Andriamonje, 
S.; Chemin, J.F.; Roturier, J.; Scheurer, J.N. (Bordeaux-1 
Univ., 33 - Gradignan (France). Centre d'Etudes Nu- 
cleaires). 1981. 1lp. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE81700856. 

The impact parameter dependence of the ionization of Gold 
L-subshells has been measured and compared to theoretical values 
calculated in the SCA framework by Aashamar. Special attention 
has been paid to large scattering angle measurements and results are 
obtained for theta(lab) = 30, 45 65, 90, 110, 130, 153 and 166 de- 
grees. Taking into account the sum of Lsub(a), Lsub(8), Lsub(y), 
Lsub(l) lines we conclude firstly that the experimental ionization 
probability P(b) is in good agreement with the theoretical values. 
Secondly, comparing experimental and theoretical intensy of 
(Lsub(a) + Lsub(l)) and (Lsub(y) + Lsub(@)) X-ray lines, we 
show that ionization of Lz and Ls subshells is also fairly well de- 
scribed by the SCA model. 


34964 (CONF-8109100—4) Fluorescent scattering by 
molecules embedded in small particles. Progress report, Feb- 
ruary 1, 1981-January 31, 1982. Chew, H.; McNulty, P.J. 
(Clarkson Coll. of Tech., Potsdam, NY (USA)). 31 Jan 
1982. Contract AS02-77EV04361. 7p. NTIS, PC A02/MF 
A01. Order Number DE82004881. 
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From 11. international conference on solid nuclear track de- 
tectors; Bristol, UK (7 Sep 1981). 

In earlier work a model of fluorescent and Raman scattering 
by active molecules represented as classical electric dipoles embed- 
ded in small particles was developed. The intensity and angular dis- 
tribution of the inelastically scattered radiation was shown to 
depend on the geometric and optical properties of the particle. The 
model was originally developed for particles having spherical shape 
and later extended to concentric spheres, cylinders, and prolate 
spheroids. The active molecules were originally assumed to be iso- 
tropically polarizable. The model has been recently extended to 
certain types of anisotropically polarizable molecules. The model 
had also been applied to particles having internal structure. 


34965 (CRN-CPR—80-17) Argon luminescence bands be- 
tween 1600 A and 2900 A. Klein, G.; Carvalho, M.J. (Stras- 
bourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires). 1980. 19p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE81700817. 

It is proposed that the luminescence bands observed in high 
pressure argon between 1600A and 2900A are due to transitions in- 
volving excited states, Ar2*, of the molecular ion, Ara*: the initial 
state is a bound state having a *S-?S ion-atom asymptote and the 
final states two of the first set of molecular ion states which dissoci- 
ate to the ion-atom pair *P-1So. This assumption accounts for most 
known experimental data on this emission bands. The competition 
between the radiative transitions and the quenching collisions be- 
tween the excited-ions and electrons in a particle tracks has been 
studied experimentally and is discussed in terms of the present hy- 
pothesis. A comparison is also made between the neutralisation of 
excited and ground state molecular ions. 


34966 (CRN-CPR—81-07) Charges recombination in a 
particle tracks in argon. Klein, G. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). 1981. 21p. 


NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE81700818. 

The creation and evolution of (neutral) excited states and 
ionized states in a particle tracks in high pressure argon are stud- 
ied. The main features of recently published experimental results on 
the recombination luminescence can be explained and a track model 
is proposed. Details are given on the track radius, on the electrons 
thermallization, and on collisions between electrons and triplet ex- 
cited states. The most important result is that at high pressure and 
high electron and ion densities a collective electron-ion recombina- 
tion is possible, that is more efficient that the well known dissocia- 
tive recombination. 


34967 (DOE/ER/02892—28) Photoionization cross sec- 
tion for He in the hyperspherical coordinate method. Miller, 
D.L.; Starace, A.F. (Nebraska Univ., Lincoln (USA). 
Behlen Lab. of Physics). 1980. Contract AS02-76ER02892. 
3p. (COO—2892-28; CONF-800626—10). NTIS, PC A02/ 
MF AO1. Order Number DE82006913. 

From 6. international conference on vacuum ultraviolet radi- 
ation physics; Charlottesville, VA, USA (2 Jun 1980). 

In order to more fully explore the role of electron correla- 
tions in the photoionization process the hyperspherical coordinate 
method of Macek was employed in calculating photoionization 
cross sections of He. Results are presented and discussed. (WHK) 


34968 (DOE/ER/04629—T4) Hanle effect in Faraday 
rotation: a new technique. Kintzer, E.S. (Massachusetts Inst. 
of Tech., Cambridge (USA). Spectroscopy Lab.). May 1979. 
Contract AS02-78ER04629. 35p. NTIS, PC A03/MF AO1. 
Order Number DE82006308. 

Thesis. 

This is the first presentation of a new spectroscopic tech- 
nique, the Hanle effect in Faraday rotation, which is the most sensi- 
tive form of saturation spectroscopy currently known. The use of 
this technique to observe ultra-narrow resonances is descrbed and 
theoretical lineshapes are compared to experimental data. The ap- 
plication of this technique to the study of pressure broadening is 
discussed. 


64 PHYSICS RESEARCH 
6403 Atomic, Molecular, And Chemical Physics 


34969 (DOE/ER/04629—T5) Study of the effects of 
ground and excited state mixing in alkali metal vapors. Hunt, 
J.H. (Massachusetts Inst. of Tech., Cambridge (USA)). Jun 
1979. Contract AS02-78ER04629. 20p. NTIS. PC A02/MF 
A01. Order Number DE82006306. 

Thesis. 

A calculation is presented showing the effects of excited 
state mixing and ground state relaxation on the steady state abso 
tion of an optically pumped I = 0 alkali atom. A general discussion 
of the case for sodium is included and calculated results are listed 


for the ground state sublevel populations for various relaxation 
mechanisms. 


34970 (DOE/ER/04629—T6) Optical 

Lamb dip spectroscopy. Hinshelwood, D.D. (Massac 

Inst. of Tech., Cambridge (USA)). Feb 1978. Contract 
AS02-78ER04629. 257p. NTIS, PC Al2/MF AOl. Order 
Number DE82006311. 

Thesis. 

Experimentally obtained Lamb dip spectra for the 5535 A°® 
line in Barium show several unexpected features. By considerations 
of optical pumping among the m-sublevels, these features may be 
explained. Computer plots of predicted spectra based on these cal- 
culations are presented, and compared with the experimental data. 


34971 (FIAS-R—70) Analytic approximations for inte- 
grated electron-atom excitations. McCarthy, I.E.; Saha, B.C.; 
Stelbovics, A.T. (Flinders Univ. of South Australia, Bed- 
ford Park. Inst. for Atomic Studies). Sep 1980. 22p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE81700820. 

Accurate calculations of atomic excitations require estimates 
of the effect of higher excitations on the effective (optical) potential 
coupling various reaction channels. The total cross section for a 
particular excitation is proportional to the maximum contribution of 
that excitation to the imaginary part of the elastic momentum-space 
optical potential, and is typical of the contribution to the potential 
in general. Analytic expressions relevant to the calculation of opti- 
cal potentials are given. Their validity is estimated by comparison 
with more-accurate calculations and with experimental excitation 
cross sections. 


34972 (FIAS-R—73) Polarization potential for intermedi- 
ate - energy electron-atom scattering. McCarthy, I-E.; Saha, 
B.C.; Stelbovics, A.T. (Flinders Univ. of South Australia, 
Bedford Park. Inst. for Atomic Studies). Dec 1980. 8p. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE81700821. 

The adiabatic approximation to the effective electron-atom 
potential gives an asymptotic form ar~‘, where a is the static polar- 
izability. At intermediate and high energies, where this approxima- 
tion is invalid, it is shown that a is replaced by an oscillatory, 
energy-dependent coefficient. 


34973 (FIAS-R—77) Momentum distributions and ioniza- 
tion potentials for the valence orbitals of benzene. Fuss, I.; 
McCarthy, I.E.; Minchinton, A.; Weigold, E.; Larkins, F.P. 
(Flinders Univ. of South Australia, Bedford Park. Inst. for 
Atomic Studies). May 1981. 35p. NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE81700822. 

The binding energy spectra and momentum distributions for 
several of the valence orbitals of benzene have been obtained at 
1200eV using (e,2e) spectroscopy with noncoplanar symmetric 
kinematics. Considerable satellite structure is observed between 27.5 
and 50eV. In the low electron momentum region the summed in- 
tensity of this structure amounts to one-third of the total intensity. 
A satellite peak at 30.5eV is assigned to the innermost 2asub(1g) va- 
lence orbital, with the majority of the high energy structure also 
belonging to asub(1g) orbitals. Significant satellite structure is also 
observed at 21.5eV and 24eV. A SCF calculation using a (9s5p/ 
4slp) /(4s2p/2sip) Gaussian basis set was used to calculate the one- 
hole momentum profiles for the different valence orbitals. The data 
are in qualitative agreement with the calculated single configuration 
MO cross sections. The agreement with experiment is improved if 
account is taken of the intensity loss from the main peaks due to 
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satellite structure. This correction to the MO cross sections is made 
using Green's function spectroscopic factors. 


34974 (FIAS-R—80) Momentum distributions and bind- 
ing energies for the valence orbitals of methanol. Minchinton, 
A.; Brion, C.E.; Weigold, E. (Flinders Univ. of South Aus- 
tralia, Bedford Park. Inst. for Atomic Studies). Jun 1981. 
18p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Manher DE81700823. 

Methanol has been studied by binary (e,2e) coincidence spec- 
troscopy at 1200 eV using symmetric non-coplanar geometry. The 
binding energy spectrum has been determined in the energy range 
up to 46eV at azimuthal angles of 0 deg. and 7 deg. Momentum 
distributions measured for the valence orbitals are compared with 
calculations using the wave functions (essentially double-zeta qual- 
ity) reported by Snyder and Basch. Agreement is generally quite 
good except for the outermost orbitals and the 5a’ orbital which all 
show somewhat larger low momentum components than predicted 
by the calculations. This is indicative of a more spatially extended 
orbital than is predicted. 


34975 (IA—1364, pp 157-158) Charge exchange between 
atoms and atomic ions in the gas phase. Platzner, I.; Weiss, 
M.; Hed-Ofeck, R. Jul 1981. NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


34976 (iPPJ-AM—17) Empirical formulas for ionization 
cross section of atomic ions for electron collisions. Critical 
review with compilation of experimental data. Itikawa, Y.; 
Kato, T. (Nagoya Univ. (Japan)). Jun 1981. 65p. NTIS, PC 
A04/MF AOl1. 

Based on the comparison with experimental data a critical 
review is made on empirical cross section formulas for electron- 
impact ionization of atomic ions. Most extensively studied are the 
formulas proposed by Lotz and by Golden and Sampson. Several 
conclusions are drawn about the validity of those formulas. A type 
of scaling factor is proposed to improve the formula of Golden and 
Sampson. A compilation of experimental data on electron-impact 
ionization of atomic ions with Z (atomic number) or 19 is present- 
ed. All the experimental data available are shown in a graphical 
form with the results of the empirical formulas of Lotz and of 
Golden and Sampson. 


34977 (NASA-CR—164035) Quantum chemical calcula- 
tion of the equilibrium structures of small metal atom clus- 
ters. Kahn, L.R. (Battelle Columbus Labs., OH (USA)). 
Mar 1981. 78p. NTIS, PC AO5/MF AO1. 

A decomposition of the molecular energy is presented that is 
motivated by the atom superposition and electron delocalization 
physical model of chemical binding. The energy appears in phys- 
ically transparent form consisting of a classical electrostatic interac- 
tion, a zero order two electron exchange interaction, a relaxation 
energy, and the atomic energies. Detailed formulae are derived in 
zero and first order of approximation. The formulation extends 
beyond first order to any chosen level of approximation leading, in 
principle, to the exact energy. The structure of this energy decom- 
position lends itself to the fullest utilization of the solutions to the 
atomic sub problems to simplify the calculation of the molecular 
energy. If nonlinear relaxation effects remain minor, the molecular 
energy calculation requires at most the calculation of two center, 
two electron integrals. This scheme thus affords the prospects of 
substantially reducing the computational effort required for the cal- 
culation of molecular energies. 


34978 (UCRL—86383) Even-parity quartet autodetaching 

states of He™. Hazi, A.U. (Lawrence Livermore National 

Lab., CA (USA)). 15 Jul 1981. Contract W-7405-ENG-48. 
: (CONF-810785—1). NTIS, PC A02/MF AOl. Order 
umber DE82005985. 

From Conference on electron scattering from atoms and 
atomic ions; Greenbelt, MD, USA (15 Jul 1981). 

The total photodetachment cross section of the metastable, 
(1s2s2p) *P° state of He~ has been recently measured at several wa- 
velengths between 10 w and 308 nm. As part of these calculations, 
the even parity, quartet, autodetaching states of He~ which are op- 
tically connected to the metastable ‘P® state and which are associ- 
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ated with the n = 2 and n = 3 states of He were studied. In both 
the photodetachment and electron scattering calculations, extensive 
configuration interaction (CI) wavefunctions were used to describe 
the He target states, the He™ resonance states and the photodetach- 
ment continua. The Stieltjes moment-theory technique was used to 
extract the partial photodetachment cross sections from the discrete 
representations of the electron scattering continua. The use of the 
Stieltjes technique allowed the inclusion of both channel-channel 
coupling and fully correlated He *S and *P° wavefunctions in the 
calculations. Results are presented and discussed. (WHK) 


34979 (UTTAC—21) X-ray production by 5 —— 
dependence. Shearer- 
Izumi, W.; Sasagase, M. (Tsukuba Univ., Sakura, Ibaraki 
Gapan)). 1979. 2lp. NTIS (US Sales Only), PC A02/MF 


deuterons and oxygen ions projectile-Z 


Five MeV/amu deuteron and oxygen ions were used to 
obtain K and L x-ray spectra from Cr, Fe, Cu, Ag, In and Sm tar- 
gets. From these spectra, K beta/K alpha intensity ratios and K 
alpha and K beta x-ray energy shifts were determined for all tar- 
gets, as well as the L beta/K alpha and L gamma/L alpha intensity 
ratios for Sm. An examination of the projectile-Z Z; dependence on 
the K beta/K alpha ratios of Ag, Cu, and for the most part, of Fe 
showed a linear relation for all known results. Both the K alpha 
and K beta energy shift for Fe were found to vary as Z; (3/2). 


34980 Resonantly enhanced vacuum ultraviolet generation 
and multiphoton ionization in carbon monoxide gas. Glownia, 
J.H.; Sander, R.K. (University of California, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). Ap- 
plied Physics Letters; 40: No. 8, 648-650(15 Apr 1982). Con- 
tract W-7405-ENG-36. 

Competition between three-photon resonantly enhanced 
vacuum ultraviolet third-harmonic generation and six-photon multi- 
photon ionization using the A state in gaseous carbon monoxide is 
observed. Excitation spectra of the third-harmonic emission exhibit 
increasing blue shifts and broadening with increasing pressure due 
to the phase matching requirements. Estimates for the efficiency 
and tunability show that third-harmonic generation in carbon mon- 
oxide molecules is a promising source for coherent vacuum ultra- 
violet light. 


34981 Higher resolution photoionization study of acety- 
lene near the threshold. Ono, Y.; Osuch, E.A.; Ng, C.Y. 
(Ames Laboratory, U. S. Department of Energy, and De- 
partment of:Chemistry, Iowa State University, Ames, Iowa 
50011). Journal of Chemical Physics; 76: No. 8, 3905-3907(15 
Apr 1982). 

High resolution (0.14 A FWHM) photoionization efficiency 
data for C,H*2 near the threshold (1059—1090 A) have been ob- 
tained using the molecular beam method. The positions of the au- 
toionization features resolved on the v2 = 0 vibrational step of 
C.H* 2(X *Pi/sub u/) were found to be consistent with those calcu- 
lated from the two Rydberg equations v/sub n/ = 93 770-[R/(n- 
0.95)?] cm=}, v/sub n/ = 93 770-[R/(n-0.36)?] cm™', where R and 
n are the Rydberg constant and the principal quantum number, re- 
spectively. 


34982 Multiphoton ionization photoelectron spectroscopy 
of CCkF, and CChF. Hepburn, J.W.; Trevor, D.J.; Pollard, 
J.E.; Shirley, D.A.; Lee, Y.T. (Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory and De- 
partment of Chemistry, University of California, Berkeley, 
California 94720). Journal of Chemical Physics; 76: No. 8, 
4287-4288(15 Apr 1982). 

Multiphoton ionization of CClsF by an ArF laser is studied 
for processes in which extensive & sequential fragmentation taken 
place. (AIP) 


34983 Methylene singlet—triplet energy splitting by mo- 
lecular beam pho tion of ketene. Hayden, C.C.; 
Neuraark, D.M.; Shobatake, K.; Sparks, R.K.; Lee, Y.T. 
(Materials and "Molecular Research Division, Lawrence 
Berkeley Laboratory). Journal of Chemical Physics; 76: No. 
7, 3607- 36131 Apr 1982). 
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The singlet—triplet splitting in methylene has been deter 
mined from the measurements of fragment velocities froin ketene 
photodissociation at 351 and 308 nm in a molecular beam. The 
splitting is found to be 8.5 +- 0.8 kcal/mol. This agrees with many 

tal results, but not with the value of 19.5 kcal/mol de- 
rived from recent photodetachment experiments on CH™ 2. 


Photodissociation of formaldehyde in a molecular 

beam Ho, P.; Bamford, D.J.; Buss, R.J.; Lee, Y.T.; Moore, 

B. (Department of Chemistry and Materials and Molecu- 

i Research Division of the Lawrence Berkeley Labora- 

tory, Berkeley, California 94720). Journal of Chemical Phys- 
ics; 76: No. 7, 73630-3636(1 Apr 1982). 

Formaldehyde photopredissociation was studied under colli- 
sionless conditions by the technique of crossed laser and molecular 
beams. Detection of the molecular product CO after excitation of 
HCO near the S; origin gives strong support to the sequential cou- 
pling model for fast nonradiative decay of S; states through broad- 
ened So levels to the continuum. For HaCO excitation at 283.9 nm, 
formation of the radical product HCO dominates dissociation to 
molecular products by at least one order of magnitude. 


34965 Primary ion tetrode optics for high transparency 
multibeamlet neutral injectors. Whealton, J.LH. (Oak Ridge 
National Laboratory, P.O. Box Y, Oak Ridge, Tennessee 
37830). Journal of Applied Physics; 53: No. 4, 2811-2817(Apr 
1982). Contract W-7405-ENG-26. 

A number of tetrode electrode designs are considered. An 
improvement resulting in 425% more brightness with 26% less 
source plasma is suggested from the results of solutions of the Pois- 
son—Vlasov equations. 


34986 Long-pulse ion source for neutral-beam applica- 
tions, Tsai, C.C.; Menon, M.M.; Ryan, P.M.; Schechter, 
D.E.; Stirling, W. L.; Haselton, HH. (Fusion Energy Divi- 
sion, "Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Review of Scientific Instruments; 53: No. 4, 417- 
423(Apr 1982). Contract W-7405-ENG-26. 

A rectangular ion source is being developed for producing 
120-keV/25-A hydrogen ion beams for pulse durations up to 10 s. 
It consists of a plasma generator with a rectangular arc chamber 
(25 x 35 cm cross section) and an ion accelerator with rectangular 
grids (10 x 25 cm hole pattern). The plasma generator is a modified 
duoPIGatron type. It has been operated at 120 V, 1100 A, and 10s 
arc durations to produce a dense and uniform plasma sufficient for 
supplying a 25-A ion beam current. The electron emitter used is 
either a LaBe hollow cathode or a LM (molybdenum doped with 
LagOs) indirectly heated cathode. The ion accelerator having four 
(or three) rectangular grids with multiple circular apertures has 
been utilized to form high-energy ion beams above (or below) 80 
keV. With substantial improvements in water cooling and mechani- 
cal stability, this ion accelerator has been operated reliably to deliv- 
er long-pulse ion beams with energies in excess of 100 keV and 
pulse lengths of many seconds. The results of measurements made 
on the power transmission efficiency (70%—80%), power density 
profile at the target ( +- 0.5% HWHM near the focal plane), and 
grid loadings (< or ~1% for each grid) are elaborated. The im- 
portant characteristics associated with this long-pulse ion source are 
also presented and discussed. 


34987 Electron loss study of the native oxide of tin. 
Bevolo, A.J.; Verhoeven, J.D.; Noack, M. (Ames Labora- 

tory-USDOE and Departments of Physics and Materials 
Science and Engineering, Iowa State University, Ames, 
Iowa 50011). Journal of Vacuum Science and Technology; 20: 
No. 4, 943-945(Apr 1982). W-7405-ENG-82. 

Using electron loss spectroscopy in combination with ion 

beam depth profiling, it has been established that the oxide of a 
formed by electropolishing followed by room temperature 
metal free and composed of a mixture of SnO2 and SnO. In a fresh 
oxide layer, the SnO: is confined to the outer portion of the pre- 
dominantly SnO oxide. In an aged oxide layer, SnO, is present up 
to the oxide/metal interface with an ever decreasing concentration 
as the interface is approached. 
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34988 Sputtering yields of electrochemically deposited 
Sener eee thee aa Evans, J.F. 
spol, ‘Minn of Chemistry, University of Minnesota, Minne- 
Minnesota 55455). Journal of Vacuum Science and 
Hm iO 20: No. 3, 379-382(Mar 1982). AC02- 


A quartz crystal microbalance is used to examine the sputter- 
ing yields (1 KeV Ar) of electrodeposited nickel, iron and the ther- 
mally grown oxides of these materials. The yields (g x ion~*) deter- 
mined for the metals agree well with those found in the literature. 
Initial sputtering yields for the oxides are found to decrease in an 
exponential manner to a constant value which is significantly lower 
than that of the metal. Damage cross sections are calculated from 
these data for argon ions incident upon these materials. XPS is used 
to examine the chemical consequences of ion bombardment of the 
oxides. In both cases some of the oxide is reduced to the metal and 
the metal to oxygen ratio correspondingly increases. 


34989 Characterization of aluminum—aluminum — 
coatings deposited using the pulsed gas 
Springer, R.W.; Hosford, C.D. (Los Alamos National Labo. Labo- 
ratory, Los Alamos, New Mexico 87545). Journal of 
198). Science and Technology; 20: No. 3, 462-465(Mar 
A dc triode magnetron has been used to produce free-stand- 
ing Al/Al+AIN lamellar foils by sputter deposition. The 5-ym- 
thick foils produced on both flat substrates as well as curved sub- 
strates exhibited good specularity as well as excellent mechanical 
properties. The pulse spacing was varied from zero to 100-nm spac- 
ing. The yield strength of the material was found to obey the 
Hall—Petch relation o/sub y/s = 230+0.07/d1/2, where o/sub 
y/s is in MPa. Auger electron spectroscopy and secondary ion mass 
spectroscopy indicate that the large flow stress of 230 MPa must be 
due to grain refinement of the extended source and not an impurity 
effect. The result is that limitations of masking found in uniaxial 
flux sources for curved surfaces can be removed allowing the high 
quality coating of more general shapes. 


Threshold sputtering effects in a Cu—Au alloy. 
Nelson, G.C.; Bastasz, R. (Surface Chemistry and Analysis 
Division, Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Journal of Vacuum Science and Technology; 
20: No. 3, 498-501(Mar 1982). 

Threshold sputtering effects in a dilute copper—gold alloy 
resulting from low-energy, light ion bombardment have been stud- 
ied using ion scattering spectroscopy. Preferential removal of Cu 
occurs at 25 °C when the alloy is bombarded at normal incidence 
with 150 eV *He*. The development of a Au enriched surface 
layer with increasing ion fluence was followed by monitoring the 
scattered ion energy spectrum during bombardment. The data agree 
with a model for preferential sputtering in which a Au enriched 
layer forms with a thickness that is comparable to the range of 150 
eV *He* in Cu. It therefore appears that preferential sputtering at 
the alloy surface is accompanied by atomic mixing throughout the 
volume penetrated by the incident ions. 


34991 Ion-bombardment-induced changes in the electronic 
structure of silicon surfaces. Madden, H.H.; Hjalmarson, 
H.P. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Journal of Vacuum Science and Technology; 
20: No. 3, 502-505(Mar 1982). 

Disorder produced by argon-ion bombardment of a (100) 
silicon surface was studied using low-energy electron 
(LEED) and Auger electron spectroscopy (AES). Bombardment 
beams with energies of 500 eV and 3 keV were used. The high 
energy portion of the loss-corrected, integral, LaaVV Auger peak is 
increased in intensity after ion bombardment. It is concluded that 
disorder increased the number of occupied states at the top of the 
valence band, and it was found that hydrogenation removed these 
states. Comparisons of these results with those of a similar study of 
(111)Si surfaces and with soft x-ray emission results are discussed. 
The enhanced state density in the gap region can be related to the 
"band-tail” states found in amorphous silicon. Results of model cal- 
culations are also presented; these calculations relate the density of 
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valence band states to the local disorder about the Auger electron- 
emitting atomic site. 


34992 High resolution continuous wave laser induced flu- 
orescence spectroscopy of sputtered Zr atoms. Wright, R.B.; 
Young, C.E.; Pellin, M.J.; Gruen, D.M. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, [Illinois 
60439). Journal of Vacuum Science and Technology; 20: No. 
3, 510-514(Mar 1982). 31-104-ENG-38. 

High resolution laser induced fluorescence (LIF) spectros- 
copy utilizing a continuous wave ring dye laser was used to meas- 
ure the velocity distribution of sputtered Zr atoms. The ring dye 
laser permitted the determination of the sputtered Zr atom velocity 
distribution with a resolution of 2.4 x 10° cm/s over the emission 
range of 0 to 2 x 10°cm/s. The sputtered Zr atoms were produced 
by bombardment of the metal target by normally incident 3 keV 
Kr*. Determination of the velocity distributions was accomplished 
by tuning the exciting laser frequency through the Doppler shifted 

ion frequencies of the sputtered atoms. It was determined 
that such processes as laser power density and transit time broaden- 
ing of the sputtered atom’s energy levels, the laser pulse duration 
and bandwidth as well as the geometry of the fluorescence excita- 
tion and detection system were all critical parameters important to 
the understanding of the experimental LIF velocity distributions. A 
comparison is also made between the use of cw and pulsed laser 
sources to excite the LIF emission. The measured velocity distribu- 
tions were found to be in good agreement with previously pro- 
posed theoretical distributions based on the linear collision cascade 
model of sputtering. 


34993 Understanding core—valence—valence Auger line 
shapes. Jennison, D.R. (Sandia National Laboratories, Albu- 
pry we New Mexico 87185). Journal of Vacuum Science 
and Technology; 20: No. 3, 548-554(Mar 1982). 

Core—valence—valence (CVV) Auger spectroscopy can 
now be used as a local valence probe of molecular, chemisorbed 
and solid-state species. Analysis of Auger data has led to the dis- 
covery of localized multihole valence excitations in covalent sys- 
tems, and there is evidence that these excitations may play a major 
role in the dissociation of large molecules and in stimulated desorp- 
tion from semiconductor surfaces. The basic physics behind the 
CVV decay is summarized. The relative importance of factors that 
influence the decay amplitudes (local charge density, initial-state 
screening, valence nonorthogonality, and configuration mixing) and 
the Auger energies (independent vs coupled final-state holes) is ex- 
plored. 


34994 Image potential barrier for large angle inelastic 
electron scattering from surfaces. Hall, B.M.; Tong, S.Y. 
(Department of Physics and Laboratory for Surface Studies, 
University of Wisconsin—Milwaukee, Milwaukee, Wiscon- 
sin 53201). Journal of Vacuum Science and Technology; 20: 
No. 3, 578-579(Mar 1982). AC02-79ER10431. 

The image potential barrier plays an important role in the 
creation of surface resonances for low energy electrons scattering 
off metallic substrates. These resonances produce fine structure in 
the crystal reflectivity which can cause the breakdown of some 
theoretical models. We present a method to add the image potential 
barrier for large angle inelastic electron scattering from adsorbate 
vibrations. 


34995 Electron-stimulated desorption from hydrogen ex- 
posed palladium <100>. Stulen, R.H. (Physical Research 
Division 8347, Sandia National Laboratories, Livermore, 
California 94550). Journal of Vacuum Science and Technol- 
ogy; 20: No. 3, 846-847(Mar 1982). 

Measurements of electron-stimulated desorption (ESD) of 
H* have been carried out for a sputter-cleaned and annealed palla- 
dium <100> surface exposed to hydrogen at low temperature. 
The dependence of the H* yield on the energy of the incident elec- 
tron beam energy from 15 to 400 eV exhibits thresholds for hydro- 
gen desorption at the Pd 4p, 4s, and 3d core level binding energies. 
In addition, a low energy threshold is observed near 23 eV. The 
temperature dependence of the ESD signal has also been measured 
and shows that the H* yield drops nearly two orders of magnitude 
upon warming from 130 to 250 K. 
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34996 Multiconfiguration relativistic random-phase ap- 
proximation. Theory. Huang, K.; Johnson, W.R. “aeese 
National Laboratory, Argonne, Illinois 60439). Physical 
Review [Section] A: General Physics; 25: No. 2, 634-649(Feb 
1982). Contract W-31-109-ENG-38. 

The relativistic random-phase approximation is generalized 
to describe excitations of an atomic system having a multiconfigura- 
tion ground state. The response of such an atom to an imposed har- 
monic perturbation is determined by applying the time-dependent 
variational principle to a multiconfiguration wave function con- 
structed from Dirac orbitals. Terms in the wave function independ- 
ent of the external field lead to the multiconfiguration Dirac-Fock 
description of the ground state. Terms proportional to the external 
field lead to a multiconfiguration generalization of the relativistic 
random-phase approximation. For the special case of an atom 
having a ground state with two electrons coupled to J = 0 outside 
of closed shells, we write out in detail equations for the configura- 
tion weights and for the electronic orbitals. These equations are ex- 
panded in a suitable basis to give expressions for the excitation 
probabilities. An angular momentum analysis is carried out leading 
to a set of coupled algebraic equations for the configuration 
weights and a set of radial differential equations for the electronic 
orbitals. 


34997 K-Auger emission from carbon foils for 1-MeV- 
proton impact. Toburen, L.H.; Wilson, W.E.; Paretzke, H.G. 
(Pacific Northwest Laboratory, Richland, Washington 
99352). Physical Review [Section] A: General Physics; 25: No. 
2, 713-719(Feb 1982). Contract AC06-76RL01830. 

The spectra of secondary electrons emitted from carbon foils 
have been measured for excitation by 1-MeV-proton impact. K- 
Auger electron spectra observed in these measurements are com- 
pared to similar spectra from gas targets and to calculations based 
on Monte Carlo track structure techniques. The calculations are 
shown to accurately reproduce the Auger spectral shapes observed 
with foil targets. These calculations illustrate the significance of in- 
elastic-scattering processes on the spectra of Auger electrons 
emerging from foil targets. The potential influence of multiply scat- 
tered Auger electrons on the interpretation of Auger spectra ob- 
served in beam-foil spectroscopy is illustrated. 


34998 Cross sections for inelastic electron-ion scattering 
in weak-coupling approximations. Peek, J.M.; Mann, J.B. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Physical Review [Section] A: General Physics; 25: No. 
2, 749-763(Feb 1982). 

Coulomb-Born and distorted-wave theories for electron-ion 
scattering are described and applied to several transitions in H-, He- 
, Li-, and Be-like isoelectronic ions. A number of options are availa- 
ble in these theories and the numerical data plus theoretical argu- 
ments are used to define the most accurate alternative. The most 
complex of these weak-coupling approaches (DWXII) which is a 
distorted-wave theory that includes initial- and final-state distorting 
potentials, local-exchange approximations to the exchange terms ap- 
pearing in the distorting potentials, the retention of the full distort- 
ing potential in the S-matrix element one-electron exchange term, 
and S-matrix elements transformed to guarantee a unitary S matrix, 
is recommended as a survey tool with the potential for reasonable 
accuracy. Supporting evidence becomes stronger for increasing 
charge on the ion. The sum of cross sections for the excitation of 
nearly degenerate or strongly coupled states remains reliable for ex- 
amples that exhibit the expected weak-coupling inaccuracies in pre- 
dicting the individual contributions. The long-recognized require- 
ment of using accurate target wave functions, including configura- 
tion interaction, is reemphasi 


34999 Measurements of spontaneous-emission rates in 
atomic thallium. Hunter, L.; Commins, E.; Roesch, L. 
(Physics Department, University of California, Berkeley, 
California 94720). Physical Review [Section] A: General Phys- 
ics; 25: No. 2, 885-890(Feb 1982). 

We report measurements of the following spontaneous-emis- 
sion rates in atomic thallium A(6D/sub 3/2/-7P/sub 1/2/) = (5.97 
+- 0.78) x 105 sec” 4, A(7P/sub 1/2/-7S/sub 1/2/) = (1.71 +- 0.07) 
x 107 sec”, A(7P/sub 3/2/-7S/sub 1/2/) = (2.37 +- 0.09) x 107 
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sec”, and A(8P/sub 3/2/—rall) = (9.2 +- 1.0) x 10° sec”. These 
results are compared to predictions of theoretical models and lend 
support to calculations of the recently measured parity-nonconserv- 
ing circular dichroism of the 6P/sub 1/2/-7P/sub 1/2/ forbidden 
MI transition in thallium. 


35000 Alkali-metal-atom doublet anomalies and the rela- 
tion between relativistic and nonrelativistic theories. Detrich, 
J.; Weiss, A.W. (Science Applications Inc., Oak Brook, Tlli- 
nois 60521). Physical Review P ESection] A: General Physics; 25: 
No. 2, 1203-1205(Feb 1982). 

The single-configuration Dirac-Fock treatment of doublet 
splittings in alkalilike spectra is examined, and it is shown that the 
nonrelativistic limit is not the nonrelativistic Hartree-Fock, but a 
multiconfiguration, core-polarization approximation. The latter is 
the mechanism which has conventionally been invoked to account 
for the anomalous doublet splittings of nonpenetrating states in al- 
kalilike atomic systems. Both approaches should thus be capable of 
representing the doublet anomalies. 


35001 Spectra of Nb XII-XVII from a low-inductance 
vacuum spark, Burkhalter, P.G.; Cohen, L.; Cowan, R.D.; 
Sweeney, B.V. (Naval Research Laboratory, Washington, 
D.C. 20375). Journal of the Optical Society of America; 72: 
No. 1, 95-102(Jan 1982). 

The XUV spectrum of niobium was obtained by using a 
low-inductance vaccum spark and grazing-incidence, high-resolu- 
tion spectrograph. Identification of wavelengths and lines were 
made in the 2060-A region for complex arrays involving 3d—p and 
3d—4f transitions. Atomic structure calculations using relativistical- 
ly corrected Hartree-Fock wave functions provided the theoretical 
basis for line classifications. The 3d°—3d°4p,4f and 3p53d?°- 
3p°3d°4p,4f transitions in Nb XV and satellites to the Ni-like 
3d?°9—3d°4p,4f lines were classified. Energy levels for the 3d°4p 
and 3d°4f configurations in Nb XV were determined by using 
Slater integrals scaled by least-squares fitting. 


35002 Polarized proton ion sources. Krisch, A.D.; Lin, 
A.T.M. (eds.). New York, NY; American Institute of Phys- 
ics (1982). 218p. (CONF-8105145—). Copyright Clearance 
Center, Inc., Box 765, Schenectady, NY 12301. 

From Polarized proton ion sources workshop; Ann Arbor, 
MI, USA (20 May 1981). 

Portions of document are illegible. 

A number of topics were discussed including: Cold Atomic 
Hydrogen Sources, Optical Pumping Sources (Dye-Lasers), Collid- 
ing Beam Charge Exchange Sources, High Intensity Cs° Beams, 
High Intensity H~ and D~ beams, Improved Atomic Beam Stage, 
and Lamb Shift Sources. The workshop consisted of a few short 
lectures by experts each day followed by small working groups of 
typically 12 people. A total of about 30 people participated and 
most attended for the entire 8 days. The basic idea of this work- 
shop was to get a small group of the world’s experts on each rele- 
vant subject to work closely together, in a concentrated and intense 
way, for 7 working days. Individual items from the workshop were 
prepared separately for the data base. 


35003 Interpretation of measurements of collisionless in- 
tramolecular energy-transfer and dephasing rates for SF. 
Judd, O.P.; Lyman, J.L. (University of California, Los 
Alamos National Laboratory, P. O. Box 1663, Los Alamos, 
1981) Mexico 87545). Optics Letters; 6: No. 12, 595-597(Dec 

Several experiments have been reported that relate to the 
measurement of the collisionless intramolecular energy transfer and 
dephasing rates for SFs. These measured relaxation times vary from 
less than 30 psec to 3 psec. In addition, most measurements yield 
relaxation times that are comparable with the optical-pulse duration 
of the laser used in the measurement. We consider the effects of 
inhomogeneous and homogeneous dephasing processes in the opti- 
cal interaction. The intensity and phase fluctuations in the laser and 
consequently the finite bandwidth of the optical source significantly 
affect this measurement. We present a simple model to account for 
the observed correlation with the optical-pulse duration. 
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35004 (LARN—802) Satellite X-ray lines and KLL 
Auger electrons from fluorine compounds. Deconninck, G.; 
van den Broek, S. (Facultes ns Notre-Dame de 
la Paix, Namur —— a 10p. NTIS (US Sales 
Only), PC A02, umber DE81700824. 

Fluorine K MF AD) aa per by irradiation of solid samples 
(LiF, NaF, KF, RbF, CsF, AgF; BeF2, MgF2, CaF2, CrFs, FeFs, 
CoFs, NiF2, CuF2, SnF2, ZnF2, PbF2, BaF) with a-particles. Opti- 
mal conditions for the observation of Kasub(3,4) satellites from 
thick samples are obtained with 2 MeV‘He* particles from a Van 
de Graaff generator. X-rays are analysed with a Bragg spectrom- 
eter equipped with a flat crystal of TIAP, the resolution is 1.2 eV 
for Fluorine K X-rays. Auger electrons are excited by irradiation of 
same samples with Al Kasub(1,2) X-rays; electrons from the main 
KLL Auger line are detected with a resolution of about 1 eV. The 
observations made on these compounds are in accordance with pre- 
vious data on a few samples as reported by Deconninck et al. 
(1978). Important variations in shape and amplitude are observed in 
Kasub(3,4) X-ray and KLL Auger spectra. The relative amplitude 
of the Kasub(3,4) peak is maximum in ionic compound and the 
peak width is narrower, this amplitude decreases with increasing 
covalency and the presence of energy band is observed by the 
energy spreading of the peaks (X-ray and Auger). The competition 
between different decay modes is investigated in an attempt to in- 
terpretate the relative amplitude of the satellite peaks. 


35005 (IKF—39, pp 28-30) Differential positron produc- 
tion probability in quasiatomic systems. Bokemeyer, H.; 
Folger, H.; Grein, H.; Ito, S. (Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.)); Green- 
berg, J.S. (Yale Univ., New Haven, CT (USA)); Matsuki, S. 
(Kyoto Univ. sn Balanda, A.; Bethge, K.; Gruppe, 
A.; Schule, R. [nd]. (In German). NTIS (US Sales Only), 
PC A08/MF AOI. 

In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


35006 (IKF—39, pp 31-32) Quantum beat spectroscopy 
of molecular heavy ions. Astner, G.; Hultberg, S.; Lundin, 
L.; Mannervik, S.; Ramanujam, R. (Stockholm Univ. 
(Sweden). Fysiska Institutionen); Groeneveld, K.O. [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF AOl1. 

In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


35007 (IKF—39, pp 35-36) Molecular axis alignment in 
beam-foil experiments. Frischkorn, H.J.; Schumann, S.; 
Reichhardt, G.; Groeneveld, K.O. [nd]. (In German). NTIS 
(US Sales Only), PC A08/MF AO1. 

In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


35008 (IKF—39, pp 37-39) K shell excitation in asym- 
metric ion-atom collisions. Schuch, R. (Heidelberg Univ. 
Germany, F.R.). 1. Physikalisches Inst.); Tserruya, J. 
eizmann Inst. of Science, Rehovoth (Israel)); Schadt, W.; 
gery K.E.; Frieling, R.; Bethge, K.; Schmidt-Boecking, 
yO a "(dn German). NTIS (US Sales Only), PC A08/MF 
AOI 


In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


35009 (IKF—39, pp 39-42) L-subshell excitation prob- 
abilities of Yb and Au ~ collisions with protons and neon 
ions. Gray, T.; Hagmann, S. (Kansas State Univ., Manhattan 
et Schuch, R. (Heidelberg Univ. (Germany, F.R.). 1. 
hes Inst.); —- R.; Schadt, W.; Schmidt- 
Picker H.; Stiebing, nd]. (dn German). ‘NTIS (US 

Sales Only), PC A08 F AOL 
In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


35010 (IKF—39, pp 43-51) K shell excitation in nearly 

symmetric collision . Neumann, J.; Nolte, G.,; 

Se R.; Specht, H.J. (Heidelberg Univ. (Germany, 

R.). 1. Physikalisches Inst.); Schmidt-Boecking, H.; Stieb- 

in . K.E. [nd]. (in German). NTIS (US Sales Only), PC 
A08/MF A0O1. 

In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 
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35011 (IKF—39, pp 51-52) Contribution of the K shell 
ionization to the charge distribution in -rare gas colli- 
sions. Maor, D.; Rosner, B. (Technion-Israel Inst. of Tech., 
Haifa. Dept. of Physics); Schuch, R. (Heidelberg Univ. 
(Germany, F.R.). 1. Physikalisches Inst.); Schmidt-Boeck- 
Sees H. ied (In Moodle: 4 NTIS (US Sales Only), PC A08/ 


“ ‘Annual report 1979. Chapter 1. Heavy-ion atom physics. 


35012 (IKF—39, pp 53-59) Influence of the hole produc- 
tion on the emission of quasimolecular radiation. Specht, 
H.J.; Schuch, R.; Nolte, G. (Heidelberg Univ. (Germany, 
F. R). a Physikalisches Inst.); Stiebing, K.E.; Schmidt- 
Boecking, H.; Lichtenberg, W.; Bethge, K. [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF AOI. 

In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


35013 (IKF—39, pp 59-61) 1s sigma-excitation in ‘super- 
heavy’ collision systems. Armbruster, P.; Bosch, F.; Hagman, 
S.; Liesen, D.; Mokler, P. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.)); Schuch, R. 
(Heidelberg Univ. (Germany, F.R.). 1. Physikalisches Inst. > 
Wilhelmy, J. (Max-Planck-Institut fuer Kernphysik, Heidel- 
berg (Germany, F.R.)); Schmidt-Boecking, H. [nd]. (In 
Satan NTIS (US Sales Only), PC A08/MF A011. 

In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


(IKF—39, pp 98-99) eer optimization of a 
Penning ion source. Baumann, H.; Bethge, K. [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF AOI. 
In Annual report 1979. Chapter 1. Ion source and gas target 
development. 


35015 (IKF—39, pp 62-63) Time spectra analysis at high 
stop-rates of the time-to-pulseheight converter. Hoffmann, R.; 
Gaukler, G.; Nolte, G.; Schuch, R. (Heidelberg Univ. (Ger- 
many, F.R.). 1. Physikalisches Inst.); Schmidt-Boecking, H 


{nd}. (In German). NTIS (US Sales Only), PC A08/MF 


In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 
6404 Fluid Physics 


35016 (LA-UR—81-3574) Gyroscopic analog for 
magnetohydrodynamics. Holm, D.D. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 15p. 
(CONF- 811225—1). NTIS, PC A02/MF AOl. Order 
Number DE82006107. 

From Conference on dynamical systems in hydrodynamics; 
La 1! CA, USA (7 Dec 1981). 

The gross features of plasma equilibrium and dynamics in 
the ideal magnetohydrodynamics (MHD) model can be understood 
in terms of a dynamical system which closely resembles the equa- 
tions for a deformable gyroscope. 


35017 Equilibrium fluctuations in fluid layers: Effects of 
transport across fluid-solid interfaces. Gutkowicz-Krusin, D.; 
Procaccia, I. (Corporate Research-Science Laboratories, 
Exxon Research and Engineering Company, Linden, New 
Jersey 07036). Physical Review Letters; 48: No. 6, 417-420(8 
Feb 1982). 

The effects of momentum and energy transport across the 
fluid-solid interfaces on the dynamic structure factor of a fluid layer 
have been studied. New spectral features have been found; their po- 
sitions and line shapes are sensitive to the boundary conditions. 
This theory suggests that experiments that probe the dynamic struc- 
ture factor (such as light scattering) may be important for studying 
the nature of interfacial transport. 


35018 Implementing sparse matrix t ques in the erato 
code. Scott, D.S.; Gruber, R. (Oak Ridge Natl Lab, Tenn). 
oa ter Physics Communications; 23: No. 2, 115- -121(1 Jul 

In the variational form of the ideal magnetohydrodynamic 
equations for a toroidal geometry two of the three displacement 
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components appear to be “one-dimensional”. By an adequate discre- 
tization procedure the matrix blocks of the block-diagonal matrix 
do not entirely overlap. This feature can be used to advantage 
when solving the eigenvalue problem by sparse matrix techniques. 
Appreciable gains in computing time, memory and disk storage as 
well as in input-output operations can be obtained. 6 refs. 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 34505, 34541, 34542, 35083, 35084, 35085, 
35089 


35019 (DESY—81-025) Energy carried by gamma rays 

and neutral particles in multihadron final states at PETRA. 
Bartel, W.; Cords, D.; Dittmann, P.; Eichler, R.; Felst, R.; 
Haidt, D,; Krehbiel, H; Naroska, B: O'Neill, LH; Steffen, 
P. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Jun 1981. 16p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82780153. 

The fraction of the total available energy carried by photons 
and the fraction carried by neutral particles of all types in e* e~ 
multihadron final states have been measured at three centre-of-mass 
energies between 12 and 35 GeV. These fractions are approximate- 
ly 27% and 37% with no strong dependence on centre-of-mass 
energy and the event topology. The neutrino energy fraction is esti- 
mated to be less than 10% at the 95% confidence level. 


35020 (DESY—81-026) Two-photon excitation of the 
tensor meson f°(1270). Brandelik, R.; Braunschweig, W.; 
Gather, K.; Kirschfink, F.J.; Luebelsmeyer, K.; Martyn, 
H.U.; Peise, G.; Rimkus, J.; Sander, H.G.; Schmitz, D. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Jun 1981. 19p. NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE82780154. 

We have measured charged particle pair production in two- 
photon scattering at the et e~ storage ring PETRA. While the main 
source of such events is the production of lepton pairs, the presence 
of an additional process is clearly indicated by the measured invar- 
iant mass distribution of the two particles and their angular distribu- 
tions. We determine that the excess is mainly due to the decay f° 
(1270) — a*a~. We derive a width GAMMA(f? > yy) = 3.2 +- 
0.2 +- 0.6 keV (statistical and systematic). 


35021 (DOE/ER/40030—1) Collaboration on medium 
energy measurements of N-N parameters. Progress in re- 
search, January 1, 1981-December 31, 1981. (Texas Univ., 
Austin (USA). Dept. of Physics). Dec 1981. Contract AS05- 
81ER40030. 52p. NTIS, PC A04/MF A0O1. Order Number 
DE82006800. 

Research in medium energy physics at LAMPF during 1981 
is summarized. It principally involves determining medium energy 
nucleon-nucleon scattering amplitudes in both elastic and inelastic 
collisions. (GHT) 


35022 (DOE/ER/40033—2) What can we learn from 
Lepton-Lepton interactions. Sanda, A.I. (Rockefeller Univ., 
New York (USA)). 1981. Contract AC02-81ER40033. 11p. 
(CONF-8105109—5). NTIS, PC A02/MF AOl. Order 
Number DE82007561. 

From International conference on physics in collision: High 
energy ee/ep/pp interactions; Blacksburg, VA, USA (28 May 
1981). 

The discussion is confined to physics from CESR II, LEP, 
and SLC. Measurements of mass, width and observation of decay 
products from Z° will yield an incredible amount of information 
about the underlying theory. Z° will be a fantastic B meson factory, 
perhaps even possible to observe CP violation in a system outside 
of the K decay. The highlights of Z° physics and a B meson CP 
violation are discussed. (GHT) 
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35023 (DOE/ER/40033—12) Physics possibilities at 
TRISTAN. Sanda, A.I. (Rockefeller Univ.., New York 
(USA). Dept. of Physics). 1981. Contract AC02-81ER40033. 
14p. NTIS, PC A02/MF AO1. Order Number DE82005517. 

The possibility of discovering a neutral gauge boson; modifi- 
cation of the standard model in order to have a light neutral gauge 
boson without violating any of the low energy experimental con- 
straints; the possibility of producing toponium at TRISTAN; 
whether effecs of Z boson can be revealed by observing weak 
decays of toponium; and whether B mesons are produced in weak 
decay products of toponium are all discussed. (GHT) 


35024 (DOE/ER/40033—15) Measurements of charged- 
and neutral-current cross sections by the CFRR collaboration. 
Blair, R.; Barish, B.; Chu, Y. (Rockefeller Univ., New York 
(USA); California Inst. of Tech., Pasadena (USA); Colum- 
bia Univ., New York (USA); Fermi National Accelerator 
Lab., Batavia, IL (USA); Rochester Univ., NY (USA)). Jul 
1981. Contract AC02-81ER40033. 18p. (CONF-810767—5). 
NTIS, PC A02/MF A0O1. Order Number DE82007542. 

From International conference on neutrino physics and as- 
trophysics; Maui, HI, USA (1 Jul 1981). 

We present results on normalized charged and neutral cur- 
rent cross sections. The charged current results can be parameter- 
ized by a linearly rising cross section with o/sub v//E = 0.719 +- 
0.006 +- 0.036 x 10-*8cm?/GeV and o/sub v/-/E = 0.371 +- 
0.004 +- 0.019 x 10-**cm?/GeV. These results are ~ 15% higher 
than previous measurements. Preliminary structure functions at low 
Q? are also presented. The neutral current was analyzed using the 
Paschos-Wolfenstein technique and yields sin?a/sub w/ = 0.243 
+- 0.016. 


35025 (FIAS-R—58) Effect of absorption on low energy 
a-d scattering. Afnan, I.R.; Blankleider, B. (Flinders Univ. 
of South Australia, Bedford Park. Inst. for Atomic Studies). 
Dec 1979. 12p. NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE81700842. 

Using Faddeev like equations that couple the NN to the wd 
channel, the 7d—>7d and wd—>pp cross sections and the N-N phase 
shifts are calculated. Sensitivity to the wN interaction in the Pi: 
channel is investigated. 


35026 (GSI—81-6, pp 133-184) High multiplicity events. 
ISR experiments. Wegener, D. May 1981. Dep. NTIS (US 
Sales Only). 

From Workshop on Future Relativistic Heavy Ion Experi- 
ments; Darmstadt, F.R. Germany (7 Oct 1980). 

In this talk I summarize the characteristic features of strong 
interactions investigated during the last decade at the CERN 
proton-proton intersecting storage rings (ISR) at CMS energies in 
the interval 23 GeV <= Vs <= 63 GeV, which presently repre- 
sent the highest energies accessible at accelerators. I will concen- 
trate on a few topics being relevant for this workshop. In the first 
chapter a few remarks concerning detectors will be made. In the 
second part of the talk I want to discuss the properties of hadronic 
interactions at high energies in general terms avoiding special 
model assumptions. In the third chapter some results are described, 
which illustrate the impact of quantumchromodynamics (QCD) on 
the phenomenology of hadronic interactions. 


35027 (INIS-mf—6908, pp v) High-energy neutrino in- 
teractions. Abramowicz, H.; ker, I.; Buchholz, P.; Debu, 
P.; Duda, J.; Dydak, F.; Eisele, F.; Flottmann, T.; Gewen- 
iger, C.; de Groot, J.G.H. Aug 1981. NTIS (US Sales 
Only), PC A10/MF A01. 

In Experiments at CERN in 1981. 


35028 (LAL—80-40) Hadronic production of lepton pairs 
(experimental). Boucrot, J. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire). Dec 1980. 40p. 
NTIS (US Sales Only), PC A03/MF A0O1l. Order Number 
DE81700838. 

Hadonic production of lepton pairs has become a good test- 
ground of Q.C.D. The large effects predicted in cross sections and 
in Psub(T) distributions are seen and may be one of the good indi- 
rect proofs of the existence of gluons. Detailed experimental results 
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are available, and clearly it is necessary that higher order Q.C.D. 
corrections should be estimated. 


35029 (LAPP-TH—25) Leptonic front-back asymmetry 
in pantip — Z° (—I*I-) + jet + X and pantip — W* 
(—1* -vsub()sup((-))) + jet + X. anes. J.; Girardi, G.; 
Sorba, P.; Perrottet, M. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules). Oct 1980. 17p. 
NTIS (US Sales Only), A02/MF A0O1. Order Number 
DE81700831. 

We study the differential cross-sections d*sigma/ 
dzdpsub(T)sup(2), dsigma/dpsub(T), dsigma/dz for pantip — 
B(—antill) + jet + X with B = Z° W*~ at Vs = 540 GeV, and 
the corresponding quantities for the pp case. The corresponding 
leptonic front-back asymmetry A(z,psub(T)sup(2)) for these first 
order QCD processes in then calculated for the pantip case. A 
(z,psub(T)sup(2)) is found to be Psub(T) independent to a very 
good approximation for Psub(T)(jet) > = 3 GeV/c, with a magni- 
tude similar to that of the zeroth order process. Since zeroth and 
first order total cross-sections are comparable in magnitude, the 
first order asymmetry should be an experimentally testable quan- 
tiity. 


35030 (SLAC-PUB—2829) Recent results from PEP. 
Hollebeek, R. (Stanford Linear Accelerator Center, CA 
(USA)). Oct 1981. Contract AC03-76SF00515. 32p. (CONF- 
810895—7). NTIS, PC A03/MF AOl. Order Number 
DE82005663. 

From International symposium on lepton and photon interac- 
tions at. high energies; Bonn, F.R. Germany (24 Aug 1981). 

Preliminary results are presented for the data taken by the 
MARK II and MAC collaborations at the PEP storage ring. Re- 
sults include measurements of QED processes, limits on the weak 
couplings g/sub V/ and g/sub A/, limits on anomalous lepton pro- 
duction, the measurement of the tau lifetime, scale violation in in- 
clusive hadron production, Monte Carlo independent tests of QCD 
using energy-energy correlations and single jet energy moments, 
measurements of the properties of three jet events, and meas- 
urements of proton, neutral kaon, lambda and proton pair yields. 


35031 Study of single-pion production by weak charged 
currents in low-energy vd interactions. Radecky, G.M.; 
Barnes, V.E.; Carmony, D.D.; Garfinkel, A.F.; Derrick, M.; 
Fernandez, E.; Hyman, L.; Levman, G.; Koetke, D.; Mus- 
grave, B.; Schreiner, P.; Singer, R.; Snyder, A.; Toaff, S.; 
Barish, S.J.; Engler, A.; Kraemer, R.W.; Miller, K.; Stacey, 
B.J.; Ammar, R.; Coppage, D.; Day, D.; Davis, R.; Kwak, 
N.; Stump, R. (Purdue University, West Lafayette, Indiana 
47907). Physical Review [Section] D: Particles and Fields; 25: 
No. 5, 1161-1173(1 Mar 1982). 

This paper gives the results of a study of single-pion produc 
tion by the weak charged current utilizing the wide-band muon- 
type-neutrino beam at the Argonne Zero Gradient Synchrotron. 
The data were obtained from hydrogen and deuterium fillings of 
the 12-foot bubble chamber. The methods of event selection and 
separation from background are given as are the details of the cor- 
rections and systematic effects in the data sample. The energy-de- 
pendent cross sections and differential distributions are presented 
for the three single-pion production reactions vp—p™ pz*, 
vn—p~ p7r®, and vn—y~ n7*. An isospin decomposition shows that 
the ratio of I = 1/2 to I = 3/2 amplitudes is 0.68 +- 0.04 with a 
relative phase of (90.7 +- 4.6)° for M(Nr)<1.4 GeV. This agrees 
with theoretical models, particularly the detailed calculation of 
Adler. Using the data of the reaction vp p*, the characteristic 
mass of the nucleon axial-vector elastic form factor is measured to 
be 0.98/sup +0.06//sub -0.03/ GeV when analyzed within the con- 
text of the Adler model. The data are also compared to other para- 
metrizations of the nucleon axial-vector form factor. 


35032 Evidence for an etaeta resonance in J/psi radiative 
decays. Edwards, C.; Partridge, R.; Peck, C. (Physics De- 
partment, California Institute of Technology, Pasadena, 
California 91125). Physical Review Letters; 48: No. 7, 458- 
461(15 Feb 1982). AC03-76SF00515;EY-76-CO2-3064;A.C03- 
81ER40050;A.C02-76ER03072. 
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Evidence for a new resonance 6—-etaeta in the process J/ 
psi—-yetaeta is presented. The resonance parameters of the 6 are M 
= 1640 +- 50 MeV and [ = 220*'/sub -/70 MeV. J/sup P/C = 
2** is preferred over 0**. 


35033 Elastic-sca measurement of the negative- 
pion radius. Dally, E.B.; Hauptman, J.M.; Kubic, J. (Physics 
Department, University of California, Los Angeles, Califor- 
= pra Physical Review Letters; 48: No. 6, 375-378(8 Feb 

A new measurement of the elastic scattering of 250-GeV/c 
negative pions by electrons provides form-factor results from 
0.0368<q?<0.0940 (GeV/c)*. These measurements determine the 
mean square pion radius to be <r?/sub 7/> = 0.439 +- 0.030 fm? 
or <r/sub 7/?>/sup 1/2/ = 0.663 +- 0.023 fm. Comparisons are 
made with previous elastic-scattering experiments as well as with 
results obtained from electroproduction experiments, e* e~ annihila- 
tion experiments, and phenomenological analyses. 


35034 New decay mode of the charmed baryon, Ai/sub c/ 
— 2°, Kitagaki, T.; Tanaka, S.; Yuta, H.; Abe, K.; Ha- 
segawa, K.; Yamaguchi, A.; Tamai, K.; Hayashino, T.; 
Kunori, S.; Ohtani, Y.; Hayano, H.; Burnstein, R.A.; 
Hanlon, J.; Rubin, H.A.; Chang, C.Y.; Snow, G.A.; Son, D.; 
Steinberg, P.H.; Zieminska, D.; Engelmann, R.; Kafka, T.; 
Sommars, S.; Chang, C.C.; Mann, W.A.; Napier, A.; 
Schneps, J. (Tohoku University, Sendai 980, Japan). Physical 
Review Letters; 48: No. 5, 299-301(1 Feb 1982). 

In a sample of approximately 17 500 charged current neu- 
trino-deuterium interactions from an exposure of the Fermilab 15-ft 
bubble chamber to a high-energy wide band neutrino beam, the 
charmed baryon A*/sub c/ is observed in a new decay mode, A*/ 
sub c/—>2°mr*. The branching ratio times production rate is esti- 
mated to be (3.2 +- 2.1) x 107° for this 2°* channel. 


35035 Difference between polarization and analyzing 
power for 800-MeV n-p elastic scattering: Test of time-rever- 
sal invariance. Bhatia, T.S.; Glass, G.; Hiebert, J.C.; North- 
cliffe, L.C.; Tippens, W.B.; Bonner, B.E.; Simmons, J.E.; 
Hollas, C.L.; Newsom, C.R.; Riley, P.J.; Ransome, R.D. 
(Texas A&M University, College Station, Texas 77843). 
Physical Review Letters; 48: No. 4, 227-230(25 Jan 1982). 

A measurement has been made of the neutron polarization, 
P, from 800-MeV p-n quasielastic scattering at 133° c.m. This to- 
gether with previous measurements of the analyzing power, A, at 
the same angle in free n-p scattering at 775 MeV constitutes a P— 
A check of time-reversal invariance. No evidence is found for time- 
reversal invariance violation in n-p scattering at medium energies, a 
clear-cut disagreement with the model predictions of Bryan and 
Gersten. 


35036 Deep inelastic muon and electron scattering as a 
probe for quarks and gluons in the nucleon. Anderson, H.L. 
(Los Alamos Scientific Lab., NM). pp 85-139 of Probing ha- 
drons with leptons. Preparata, G.; Aubert, J.J. New York, 
NY; Plenum Publishing Corp. (1980). 

Present experiments with lepton probes are able to resolve 
distances in the 10~** - 10-5 cm range, small enough compared to 
the radius of the nucleon, = 8 x 10~'* cm, to be sensitive to what- 
ever might be inside. The measurements may be interpreted to give 
the momentum distribution, not only of the dominant flavors of 
quarks, but of the gluons as well. The paper describes the muon 
data and how they were obtained and shows how they were com- 
bined with the electron data and interpreted from the point of view 
of quantum chromodynamics. 
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REFER ALSO TO CITATION(S) 34874, 34918, 35036, 35072, 35075, 35076, 
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35037 (DESY—81-024) Parton transverse momentum 
corrections in leptoproduction jet cross sections. Joshipura, 
A.S.; Kramer, G. (Deutsches Elektronen-Synchrotron 
ESY), Hamburg (Germany, F.R.)). May 1981. 26p. NTIS 
S Sales Only), PC A03/MF AOl. Order Number 
DE82780155. 

We have calculated the unpolarized, the longitudinal polar- 
ized and other polarization dependent cross sections for jet produc- 
tion in deep inelastic eN scattering up to order asub(s) of the 
quark-gluon coupling and for finite transverse momentum of the 
initial partons. The primordial transverse momentum leads to addi- 
tional structure which can be used to test the lowest order QCD jet 
production matrix element. 


35038 (DOE/ER/03956—1) Bubble-chamber studies of 
hadron and photon interactions, Progress report, April 1, 
1981-March 31, 1982. Bugg, W.M.; Condo, G.T.; Handler, 
T.; Hart, E.L. (Tennessee Univ., Knoxville (USA)). 1982. 
Contract AS05-76ER03956. 14p. NTIS, PC A02/MF AO1. 
Order Number DE82006790. 

Research from April 1981 to March 1982 is summarized. in 
the areas of: 7P interactions at 8 GeV; Fermilab experiment 299, 
a*, K*, P-proton experiments; charm search and vector meson pro- 
duction in 20 GeV y-P interactions; and production of m*~°, K*~®% 
P, anti P, Lambda neutrals in multiparticle final states by tagged 
positive beams of 200 GeV particles on protons. (GHT) 


35039 (FIAS-R—66) Faddeev equations for the coupled 
NN-7NN system. Afnan, I.R.; Stelbovics, A.T. (Flinders 
Univ. of South Australia, Bedford Park. Inst. for Atomic 
Studies). Apr 1980. 29p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE81700844. ‘ 

It is shown that the two different formulations for the NN- 
a@NN system proposed by Afnan-Blankleider and Stingl-Stelbovics 
leads to a set of three linear coupled operator equations which are 
identical in form to the Faddeev-AGS equations. The resultant 
equations include the fact that both nucleons are identical and 
either can emit a pion. They also have dressing for the wNN 
vertex, NN and awNN propagators. The final equations are shown 
to satisfy two-and three-body unitarity. 


35040 (FIAS-R—72) Unitary approach to the coupling 
between the NN and aNN channels. Blankleider, B. 
(Flinders Univ. of South Australia, Bedford Park. Inst. for 
Atomic Studies). Nov 1980. 274p. NTIS (US Sales Only), 
PC A12/MF AO01. Order Number DE81700846. 

Some basic properties of the 7NN system, in particular its 
coupling to the NN channel, are investigated. A set of linear inte- 
gral equations that couple the N-N to the 7-d channel, and satisfy 
two- and three-body unitarity is derived. By including the 7-N am- 
plitude in the P,; channel, and retaining certain disconnected dia- 
grams, it is found that the propagators for the nucleons, and form 
factors for the vertices, become dressed without changing the basic 
structure of the equations. For the numerical solution relativistic 
kinematics for the pion and non-relativistic kinematics for the nu- 
cleons are used. There is uncertainty about the importance of real 
pion absorption in the 7-d elastic scattering reaction. Although the 
effect of absorption can be very large, its influence is cancelled to a 
large extent by the further inclusion of P1: rescattering. The inclu- 
sion of absorption signnificantly lowers the dips in the 7-d differen- 
tial cross sections at higher energies. The model is able to repro- 
duce the sole experimental value of the tensor polarization teo at 
180 deg. so far available. Numerical results for the reaction 
NN-—7d are in excellent agreement with the differential cross sec- 
tions at all but the very high energies. 


35041 (IPNO-TH—81-10) High-energy antideuteron-nu- 
cleus collisions. tion cross section. Formanek, J. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). Jan 1981. 17p. NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE81700830. 
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Problem of annihilation of fast antideuterons in complex 
nuclei is analyzed semi-quantitatively in the framework of a simple 
probabilistic model. 


35042 (ORNL/TM—8068) Effects of Fermi motion and 
secondary- particle ag ey for proton decay in nuclei, Ga- 
briel, T.A.; Goodman, M.S. (Oak peony National Lab., TN 
(USA)). Feb 1982. Chaane W-7405-ENG-26. 15p. NTIS, 
PC A02/MF A01. Order Number DE82010481. 

The effects of Fermi motion and secondary particle colli- 
sions on the 7° e* produced from proton decay in nuclei are inves- 
tigated using a Monte Carlo program based on the intranuclear cas- 
cade model. The calculations indicate probabilities of 39%, 23%, 
and 15% for '°0, °*Fe, and 7°’Pb, respectively, for 7° and e* to 
emerge simultaneously with angles 180° +- 13° These probabilities 
are insensitive to total energy cuts provided E/sub T/ S 0.95 M/ 
sub p/. 


35043 (UM-P—81/26) 7 and rho exchange three-nucleon 
potentials. I. Low-energy theorems and the leading terms in 
the potential. McKellar, B.H.J.; Coon, S.A.; Scadron, M.D. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1981. 38p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE81700850. 

The classic low-energy theorems of Thirring, Kroll and Ru- 
derman, and Beg are adapted to obtain the low energy expansions 
of the off-mass-shell (rho)N--7N and (rho)N—(rho)N amplitudes 
which generate rhow and (rho)(rho) exchange three-body forces. 
The dominant terms in these amplitudes do not come from the for- 
ward propagating Born terms, so they generate three-nucleon po- 
tentials which would appear to dominate the rho and 7 exchange 
three-body forces generated by A intermediate states. 


35044 (UM-P—81/30) Low energy pion scattering in the 
cloudy bag model. Thomas, A.W. (Melbourne Univ., Park- 
. NTIS (US 
Order Number 


bias (Australia). School of Physics). 1981. 8 


es Only), 
DE81700833. 

By applying a unitary transformation to the Lagrangian den- 
sity of the Cloudy Bag Model, a generalisation of the Weinberg ef- 
fective Lagrangian for pion-nucleon scattering is obtained. The new 
Lagrangian incorporates the Weinberg-Tomozawa result for s-wave 
pion scattering from any hadronic bag in a very simple, but elegant 
fashion. 


PC A02/MF AOI. 


35045 (UM-P—81/31) Cloudy bag model. Thomas, A.W. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1981. 17p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE81700834. 

Recent developments in the bag model, in which the con- 
straints of chiral symmetry are explicitly included are reviewed. 
The model leads to a new understanding of the A-resonance. The 
connection of the theory with current algebra is clarified and impli- 
cations of the model for the structure of the nucleon are discussed. 


35046 (UM-P—81/37) Bethe-Salpeter dynamics of 
qq(anti-q)(anti-q) states under harmonic confinement. Mitra, 
A.N. (Melbourne Univ., Parkville (Australia). School of 
Physics). 1981. 18p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE81700835. 

A Bethe-Salpeter formulation recently proposed for q(anti-q) 
and qqq hadrons under harmonic confinement is extended to the qq 
(anti-q)(anti-q) states of the non-strange type. The pairwise identity 
of quarks and anti-quarks in a qq(anti-q)(anti-q) system gives rise to 
a well-defined set of selection rules governing the spin-isospin-orbit- 
al structures of T- and M- baryonia. A relativistic mass formula, 
analogous to the q(anti-q) and qqq cases, including spin- and mo- 
mentum dependent effects, is obtained in terms of the quark mass 
(0.28) and reduced spring constant (0.15), the same two parameters 
as employed earlier for successful unified descripton of q(anti-q) 
and qqq spectroscopy. The main prediction on the mass locations is 
that the orbitally unexcited qq(anti-q) (anti-q) states are all in the 
range 2.2 - 2.7 GeV, the lowest one (a scalar T-baryonium) being 
well above 2 GeV. Possible experimental significance of this result 
is briefly discussed in the latest context of disappearance of the 
sharp features of most baryonium states. 
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35047 (UM-P—81/41) Quarkonium level fitting with 
two-power potentials. Joshi, G.C.; Wi J.W.G. (Mel- 
bourne Univ., Parkville (Australia). hool of Ph ysics). 
1981. 12p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE81700836. 

An attempt has been made to fit psi and UPSILON energy 
levels and leptonic decay width ratios with a non-relativistic poten- 
tial model using a potential of the form V(r) = Arsup(p) + 
Brsup(q) + C. It is found that reasonable fits to states below ha- 
dronic decay threshold can be obtained for values of the powers p 
and q anywhere along a family of curves in the (p,q) plane that 
smoothly join the Martin potential (p = 0, q = 0.1) to the potential 
forms with p approximately -1 suggested by QCD; for the latter 
case the best fit is obtained with q approximately 0.4 - 0.5. 


35048 (UM-P—81/44) Connection between nonleptonic 
Ksub(27r) and Dsub(K7r) decays and constraints on the quark- 
spectator model. Eilam, G.; McKellar, B.H. (Melbourne 
Univ., Parkville (Australia). School of Physics). Jun 1981. 
14p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Nantile DE81700837. 

A unified picture of the curent-current amplitudes for 
Ksub(27) and Dsub(K7r) weak nonleptonic decays requires the 
spectator-quark model to be valid. These amplitudes are consistent 
with data and QCD color suppression provided the color-sup- 
pressed to color-enhanced amplitude ratio is of opposite sign as 
compared to that found by neglecting color-octet terms in the Fierz 
identity. 


35049 (UM-P—81/45) Nucleon-nucleon interaction con- 
sistent with two-body data, finite nuclei and nuclear matter 
criteria. Petris, L. (Melbourne Univ., Parkville (Australia). 
School of Physics). 1981. 1lp. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE81700852. 

The NN interaction recently presented by this author is 
shown to saturate nuclear matter at close to the correct E/N and 
ksub(F) when the latter is treated as a relativistic system, and also 
to be consistent with simple properties of finite nuclei. 


35050 Baryons in a large-N matrix model. Lykken, J.D. 
(Center for Theoretical Physics, Laboratory for Nuclear 
Science and Department of Physics, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Physical 
Review [Section] D: Particles and Fields; 25: No. 6, 1653- 
1660(15 Mar 1982). AC02-76ER03069. 

A large-N matrix model with fermions is considered in a 
gauge-invariant formalism. In large N the model contains “bar- 
yons.” The baryon wave functions and masses are computed explic- 
itly to leading order in N. Higher-order corrections are also consid- 
ered. The baryon wave functions are of the WKB type. The WKB 
“potential” is shown to be linear for strong coupling, Coulomb-type 
for weak coupling. 


35051 Superconducting extended objects and applications 
to the phase structure of quantum chromodynamics. Skager- 
stam, B.; Stern, A. (Centre Europeen de Recherches Nu- 
cleaires, CH-1211, Geneva 23, Switzerland). Physical Review 
[Section] D: Particles and Fields; 25: No. 6, 1681-1692(15 Mar 
1982). AS05-76ER03992. 

In a previous work the dynamics of relativistic extended ob- 
jects (i.e., strings, shells, etc.) coupled to Abelian or non-Abelian 
gauge fields was developed. The extended objects possessed an 
electriclike current which was defined in the associated Lie algebra 
of the gauge group under consideration. In the present paper, the 
interaction between the extended objects and gauge fields is slightly 
modified so that the objects behave like superconductors. By this 
we mean (a) the electrical conductivity is infinite and (b) for ob- 
jects other than strings, a magnetic shielding or Meissner effect 
(with zero penetration depth) is present. Both (a) and (b) are fea- 
tures which occur in the classical description of the system. We 
also develop the dynamics for a system which is dual to the one 
described above. That is, instead of possessing an electric current, 
the objects here carry a magnetic current (Abelian or non-Abelian). 
Furthermore, the magnetic conductivity is infinite, and for objects 
other than strings an electric shielding or “dual” Meissner effect is 
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present. The systems developed here contain Dirac's extended elec- 
tron model and the MIT bag model as special cases. The former 
coincides with the description of an electrically charged shell. In 
the latter, we verify that the dynamics of a cavity within a (mag- 
netic) superconducting vacuum is identical to that of a glueball in 
the MIT bag. This agrees with the view that the true quantum- 
chromodynamic (QCD) vacuum may be in a magnetic supercon- 
ducting phase, and that the dual” Meissner effect may be relevant 
for the confinement question. We also examine the possibility of the 
QCD vacuum being in an electric (or conventional) superconduct- 
ing phase and a mixed superconducting phase, and comment on the 
confinement question for these two cases. 


35052 Study of charge-dependent behavior of final-state 
particles in p interactions at 205 GeV/c. Yost, G.P.; 
Bingham, HE. Chew, D.M.; Daugeras, B.Y.; Fretter, 
W.B.; Graves, W.R.; Grivaz, J.; Johnson, A.D.; Kadyk, 
J.A.; Stutte, L.; Winkelmann, F.C.; Bogert, D.; Hanft, R.; 
Harris, R.; Kahn, S.; Pascaud, C.; Smart, W.M. (Depart- 
ment of Physics and Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Physical 
Review [Section] D: Particles and Fields; 25: No. 5, 1181- 
1203(1 Mar 1982). 

Inelastic channels in wp interactions at 205 GeV/c are 
studied as a function of charged-particle multiplicity n/sub ch/. Ex- 
perimental tests are made which are sensitive to the charge-depend- 
ent behavior of the particles, particularly at high and low rapidities. 
A set of new variables useful for the study of these processes is in- 
troduced. Effects which may be attributed to leading particles or 
leading jets are present to some extent for all n/sub ch/. Among 
the results presented, it is shown that at this energy there is no 
“central region” which is completely free of effects which are cor- 
related with the charges of the incident particles. Qualitative inter- 
pretation of the results in terms of cluster-model ideas is presented; 
a specific simple model is calculated and compared with the data. 


35053 Resonances in baryon-baryon and pion-deuteron 
scattering. Mulders, P.J. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review [Section] 
D: Particles and Fields; 25: No. 5, 1269-1279(1 Mar 1982). 

A model to study both the influence of six-quark configura- 
tions and channel coupling in baryon-baryon scattering is presented. 
In this paper the nonstrange s-wave six-quark (q*) configurations 
and channels coupling to them are investigated. The (I,J/sup P/) = 
(0,1*) and (1,0*) q® states have a small recoupling to the NN S 
waves causing repulsion in these waves. The (1,0*) q® state couples 
to md through quark-antiquark creation and shows up as a reso- 
nance in the *Po wave. In the ‘D2 NN wave a resonant behavior is 
caused by the NN-NA coupling. The (1,2*+) q® state enhances the 
resonant behavior around the NA threshold. The same enhance- 
ments are observed in the *P2 md wave. The (0,3*) q® state causes 
a narrow resonance (T~1 MeV) in the coupled *Ds-°G; NN 
waves. 


35054 rho—7r7 in the SLAC lattice quantum-chromodyn- 
amic theory. Ward, B.F.L. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Physical Review [Section] D: Particles and Fields; 25: No. 5, 
1330-1344(1 Mar 1982). AC03-76SF00515. 

Using the SLAC lattice Hamiltonian QCD theory, we com- 
pute the decay width for the decay width for the decay 
tho*—»7r* 7°. There is reasonable agreement between the theoreti- 
cal result and observation. There are two key ingredients involved 
in our calculation. One is the vacuum-insertion technique of Lee, 
Primack, and Treiman for the evaluation of light-hadron matrix ele- 
ments of effective low-energy interaction densities. The other is the 
identification of the SLAC lattice currents with the physical hadron 
currents to leading order in the SLAC order-1/g? effective Hamil- 
tonian for the fluxless light-hadron sector: in the spirit of Gell- 
Mann's work in current algebra. Our result suggests that the SLAC 
theory, taken together with these two ingredients, provides a viable 
technique for calculating large-distance light-hadron dynamics. 
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35055 Spectroscopy of the three-heavy-quark system. 
Aerts, A.T.; Heller, L. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Physical Review = D: Particles 
and Fields; 25: No. 5, 1365-1376(1 Mar 1982). 

We describe a way to include asymptotic freedom in the po- 
tential energy for a baryon composed of three heavy quarks, which 
is based on the Born-Oppenheimer approximation to the MIT bag 
model. The running coupling constant appears in both the two- 
body Coulomb terms and the three-body confining term of the po- 
tential energy. The Schroedinger equation with this potential is 
solved using a hyper-spherical expansion, and spectra are obtained 
for the baryons b', c’, and 07 (s*). Comparisons of these systems 
with the corresponding qq-bar systems are made using the same 
running coupling constant and bag parameters for the baryons and 
the mesons. 


35056 Dynamical symmetry breaking and the sigma- 
meson mass in quantum chromodynamics, Delbourgo, R.; 
Scadron, M.D. (Physics Department, University of Tasma- 
nia, Hobart 7001, Australia). Physical Review Letters; 48: No. 
6, 379-382(8 Feb 1982). 

The spontaneous breakdown of chiral symmetry is analyzed 
dynamically via bound-state Bethe-Salpeter equations. While in 
general spontaneous mass generation is linked to a massless O~ pion 
and no specific constraint on a massive 0* meson, for the particular 
theory of asymptotically free QCD it is shown that a 0* o meson 
should exist with mass m/sub sigma/roughly-equal600 to 700 MeV. 


35057 Particles and fields - 1981: testing the standard 
model. Heusch, C.A.; Kirk, W.T. (eds.). New York, NY; 
American Institute of Physics (1982). 608p. (CONF- 
810986—). Copyright Clearance Center, Inc., Box 765, 
Schenectady, 12301. 

From Meeting of the division of particles and fields of the 
American Physical Society; Santa Cruz, CA, USA (9 Sep 1981). 

Portions of document are illegible. 

Topics covered include: QCD and QCD tests; weak interac- 
tions; visual techniques; new facilities; and GUTS and beyond. Indi- 
vidual items from the conference were prepared separately for the 
data base. (GHT) 


35058 Influence of the nuclear medium on the lifetime of 
the proton. Dover, C.B.; Wang, L.L.C. (Brookhaven Na- 
tional Lab., Upton, NY). Transactions of the New York Acad- 
emy of Sciences; 40: 71-75(15 Sep 1980). 

The paper presents a calculation indicating that, due to two- 
nucleon collision processes, proton decay in the nucleus may be 
speeded up by about a factor of two with respect to decay in free 
space. Types of particles which may provide signatures for such 
proton decay events are suggested. 


35059 Asymptotic freedom, confinement, and the conver- 
gence of the perturbation expansion in quantum chromodyna- 
mics. Muzinich, I.J. (Brookhaven National Lab., Upton, 
NY). Transactions of the New York Academy of Sciences; 40: 
148-153(15 Sep 1980). 

The quark model of hadrons, when all constituents and 
gluons are included, has the possibility of accommodating not only 
what are conventionally accepted quark model states but also exo- 
tics of various kinds and eventually nuclei themselves. Recently, a 
considerable theoretical framework has evolved around quarks and 
gluons known as quantum chromodynamics. This theory is still at a 
primitive level as far as our ability to perform calculations. Howev- 
er, it is the only possible field theory that contains any hope of un- 
derstanding both quark freedom at high energies and their strong 
binding within hadrons. I present a possible viewpoint on how both 
features could be true without apparent conflict. I also make some 
speculation on the nature of the perturbation expansion in such a 
world. What these speculations lack in originally I hope is compen- 
sated for by clarity. 
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35060 Survey of structures revealed in nucleon-nucleon 
scattering experiments and dibaryon resonances. Hidaka, K.; 
Yokosawa, A. (Argonne National Lab., IL). Surveys in High 
Energy Physics; 141-181(1980). 

We review structures appearing in various experimental data 
(particularly those with polarized beams) in nucleon-nucleon sys- 
tems. We present evidence for the existence of dibaryon resonances 
with an emphasis on a diproton resonance in *F3(J/sup P/ = 3-) 
state. 38 references. 


6453 Particle Invariance Principles And Symmetries 
REFER ALSO TO CITATION(S) 35056 


35061 (DOE/ER/40033—5) Implicatior of CP violation 
and experiments at CESR. Sanda, A.I. (Rockefeller Univ., 
New York (USA)). 1981. Contract AC02-81ER40033. 7p. 
(CONF-8106161—2). NTIS, PC A02/MF AOl. Order 
Number DE82007567. 

From Institute for Nuclear Study symposium on quark and 
lepton — Tokyo, Japan (25 Jun 1981). 

‘uch work is needed in understanding CP violation. On the 
theoretical side, I point out how recent progress in understanding 
non-leptonic strange particle decays may modify predictions of var- 
ious models of CP violation. On the experimental side, I point out a 
new feature of B meson CP violation which is not present in that of 
K meson. 


35062 (DOE/ER/40033—11) Search for B°-anti B° 
mixing and CP violation at Isabelle. Sanda, A.I. (Rockefeller 
Univ., New York (USA)). 1981. Contract A 
81ER40033. 13p. (CONF-810759—18). NTIS, PC A02/MF 
A01. Order Number DE82007568. 

From Physics opportunities at ISABELLE summer work- 
shop; Upton, NY, USA (20 Jul 1981). 

In order to understand the origin of CP violation, it is cru- 
cial to observe the symmetry violation in a system out side of K 
mesons. If we describe electro-weak interactions of quarks in term 
of SU(2)xU(1) gauge theory with Kobayashi-Maskawa mixing 
angles, the B meson system seems to be the most promising area for 
observing B°-anti B° mixing as well as CP violating effects. Experi- 
ments with colliding e*e~ beams such as CESR obviously are the 
cleanest way of studying B meson properties. So far, however, 
there are not enough events to study mixing and CP violating ef- 
fects. This note discusses possibilities of observing mixing and CP 
violating effects in B mesons produced in pp collisions at ISA- 
BELLE. It first discusses rough theoretical expectation for these ef- 
fects and then goes on to discuss the possibilities of observing them 
in experiments. 


35063 (LAPP-TH—28) Fermion solutions in the super- 
symmetric CPsup(n-1) model. Din, A.M.; Zakrzewski, W.J. 
(Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physi > 
des Particules). Dec 1980. 6p. "NTIS (US Sales Only), 
A02/MF A0O1. Order Number DE81700832. 

We find all normalizable fermion solutions of the supersym- 
metric CPsup(n-1) model in the background of a general bosonic 
solution of the equations of motion. The index theorem is seen to 
be satisfied in a non-minimal way. 


35064 Decoupling, effective Lagrangian, and gauge hier- 
archy in spontaneously broken non-Abelian gauge theories. 
Y.; Yao, Y. (Fermi National Accelerator Labora- 

tory, P. O. Box 500, Batavia, Illinois 60510). Physical Review 
oa D: Particles and Fields; 25: No. 6, 1605-1629(15 Mar 
In spontaneously broken non-Abelian gauge theories which 

admit gauge hierarchy at the tree level, we show, to all orders in 
perturbation theory, that (i) the superheavy particles decouple from 
the light sector at low energies, (ii) an effective low-energy renor- 
malizable theory emerges together with appropriate counterterms, 
and (iii) the gauge hierarchy can be consistently maintained in the 
presence of radiative corrections. These assertions are explicitly 
demonstrated for O(3) gauge theory with two triplets of Higgs par- 
ticles in a manner easily applicable to more realistic grand unified 
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theories. Furthermore, as a by-product of our analysis, we obtain a 
systematic method of computing the parameters of the effective 
low-energy theory via renormalization-group equations to any de- 
sired accuracy. 


35065 Phase transition in SU (6) lattice gauge theory. 
Creutz, M.; Moriarty, K.J.M. (Brookhaven National Labo- 
ratory, U ton, New York 11973). Physical Review [Section] 
D: Particles and Fields; 25: No. 6, 1724-1726(15 Mar 1982). 

Previous Monte Carlo studies of SU(4) and SU(5) lattice 
gauge theory are extended to pure SU(6) gauge fields in four space- 
time dimensions. Using Wilson's form of the action, a first-order 
phase transition is clearly seen at B/sub c/ = 12/go/sup ts2/ = 
24.0 +- 1.0 on a 4‘ lattice. 


35066 Fermions in asymptotically free theories. Ong, C. 
(Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Physical Review [Section] D: Par- 
ticles and Fields; 25: No. 6, 1727-17315 Mar 1982). AC03- 
76SFOOSIS. 

It is shown that the dimension of a gauge group exceeds a 
critical value N/sub c/, the only types of asymptotic-freedom-al- 
lowed representations for fermions are vector and second-rank ten- 
sors. A possible connection between this observation and the quark- 
lepton spectrum is discussed. 


6454 Field Theory 


= ALSO TO CITATION(S) 35050, 35051, 35054, 35059, 35064, 35065, 


35067 (DOE/EV/40033—1) Cosmological term and su- 
persymmetry invited talk at Orbis Scientia, 1981. Pagels, H. 
(Rockefeller Univ., New York (USA)). 1981. ntract 
AC02-81ER40033. 10p. (CONF-810134—3). NTIS, 
A02/MF AO01. Order Number DE82007560. 

From Orbis scientiae conference; Fort Lauderdale, FL, USA 
(19 Jan _— 

A persistent problem i in quantum field theory is the existence 

of vacuum energy which is defined by the expectation value of 0/ 
sub pv/ = 1/F*/ gu where 0/sub pv/ is the stress-energy tensor 
and F is a constant. Why is this a problem. For all field theories 
with the exception of gravity the value of F is of no importance - it 
corresponds to a uniform background vacuum energy density 
throughout space. Since all energy levels are measured relative to 
the vacuum energy this quantity is unobservable. However, the 
Einstein equations for the gravity field know about energy in the 
vacuum and for F~? ~ (GeV), corresponding to typical value 
from hadron physics, they imply that the universe curls up into a 
little ball about 100 meters in diameter, contrary to experience. This 
is the vacuum energy problem and it was first emphasized by Ya. 
B. Zel'dovich. One way out is to simply subtract away the vacuum 
energy. This ad hoc procedure - while it is what usually is done - 
must be viewed as unnatural because it has no basis in symmetry. 
The empirically observed absence of vacuum energy should have 
an explanation in terms of symmetry - like the absence of a photon 
mass is explained by a local gauge symmetry of the vacuum. Here 
we will show that such a symmetry of the coupled matter and 
gravity fields is indeed present up to terms of 0(k?) where x is the 
gravitational coupling constant. Our work should be viewed as a 
first step towards a more complete understanding of this problem. 


35068 (FERMILAB-Conf—81/69-THY) Tour of pertur- 
bative QCD. Buras, A.J. (Fermi National Accelerator Lab., 
Batavia, IL (USA); Nordisk Inst. for Teoretisk Atomfysik, 
Copenhagen (Denmark)). 1981. Contract AC02-76CH03000. 
52p. (CONE- 810895—5). NTIS, PC A04/MF AOl. Order 
Number DE82006321. 

From International symposium on lepton and photon interac- 
tions at high energies; Bonn, F.R. German reper | (24 Aug 1981). 

The review covers these topics: scale parameter Lambda and 
the argument of y/sub QCD/; deep inelastic scattering; semi-inclu- 
sive processes; transverse momentum effects; heavy quarkonia 
decays; jets and e* e~ annihilation; and an overview of problems re- 
maining in perturbative QCD. 201 references. (GHT) 
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35069 (NBI-HE—81-17) Two critical field strengths in 

the Copenhagen Vacuum. Flyvbjerg, H. (Niels Bohr Inst., 

Co; gen (Denmark)). May 1981. 48p. NTIS (US Sales 
y), PC A03/MF AO1. Order Number DE81700814. 

It has been shown previously that the existence of the Co- 
penhagen Vacuum depends upon the value of a critical field 
strength Bsub(C) showing up in an exact one-loop calculation. The 
author calculates this value to find Bsub(C) = .81 Bsub(SAV), 
which leaves the Copenhagen Vacuum in good shape. A mecha- 
nism which presumably makes the imaginary part of the effective 
energy density vanish, if the Nielsen-Olesen unstable mode is ex- 
cited above a critical amplitude chisub(C) approximately .24 is also 
revealed. Finally the author points out that in a systematic one-loop 
calculation a non-zero imaginary part of the energy density does 
not signal dynamical instability of its real part. 


35070 (NBI-HE—81-25) Phase structure of SU(2) and 
SU(3) lattice gauge theories. Pritchard, D.J. (Niels Bohr 
Inst., Copenhagen (Denmark)). Jun 1981. 16p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE81700815. 

Using a mean field the author obtains the phase diagrams for 
SU(2) and SU(3) with a mixed fundamental-adjoint representation 
action. 


35071 (NBI-HE—81-26) Cross-over points in lattice 
gauge theories with continuous gauge groups. Cvitanovic, P.; 
Greensite, J.; Lautrup, B. (Niels Bohr Inst., Copenhagen 
(Denmark)). Jun 1981. 14p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE81700816. 

The authors obtain a closed expression for the weak-to- 
strong coupling cross-over point in all Wilson type lattice gauge 
theories with continuous gauge groups. A weak coupling expansion 
of the mean field self-consistency equation is used. In all cases 
where the results can be compared with Monte Carlo calculations 
the agreement is excellent. 


35072 Conserved charges from self-duality. Dolan, L.; 
Grady, M. (Rockefeller University, New York, New York 
10021). Physical Review [Section] D: Particles and Fields; 25: 
No. 6, 1587-1604(15 Mar 1982). AC02-81ER40033-BO000. 

Given a simple self-dual quantum Hamiltonian H = 
KB-+TIB, where K and I are coupling constants, and the condition 
the [B,[B,[B,B]]] = 16[B,B], then we construct an infinite set of 
conserved charges Q/sub 2n/; [H,Q/sub 2n/] = 0. In simple 
models, like the two-dimensional Ising or Baxter eight-vertex, these 
charges appear in the associated quantum theories and are equiva- 
lent to those which result from the transfer-matrix formulation and 
exact quantum integrability of the system. The power of our result 
is that it is an operator statement and does not refer to the number 
of dimensions or the nature of the space-time manifold: lattice, con- 
tinuum, or loop space. It is suggested how the establishment of this 
link between duality and integrability could be used to exploit the 
Kramers-Wannier-type self-duality of the four-dimensional SU (N) 
gauge theory to find hidden symmetry. 


35073 Exact real-space renormalization group and new 
truncation algorithms for lattice theories. Quinn, H.R.; Wein- 
stein, M. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). Physical Review [Sec- 
tion] D: Particles and Fields; 25: No. 6, 1661-1680(15 Mar 
1982). AC03-76SF00515. 

This paper discusses the theoretical basis of variational algo- 
rithms for thinning degrees of freedom in a lattice Hamiltonian 
theory. We show that such a thinning can, in principle, be an exact 
real-space renormalization-group transformation to a lattice with 
fewer sites. This exact transformation can only be constructed 
given the exact ground state of the theory. However, this insight 
teaches us how to significantly improve previous variational algo- 
rithms. Further improvements in ability to calculate quantities of in- 
terest is achieved by introducing “look-ahead” algorithms which 
allow us to maintain a renormalization-group interpretation while 
introducing long-distance physics into the determination of vari- 
ational parameters. We find that algorithms incorporating both 
these features are much more powerful than previous truncation al- 
gorithms. For pedagogical reasons we present our algorithms using 
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as examples two well-understood theories, namely, free scalar field 
theory and the Ising model in a transverse field in 1+ 1 dimensions. 
Discussion of higher dimensions and less trivial theories is included 
in the final section. An appendix on generalized mean-field theory 
is also included. 


35074 Calculation of Newton's gravitational constant in 
infrared-stable Yang-Mills theories. Zee, A. (De ent of 
Physics, University of Washington, Seattle, Washington 
98195). Physical Review Letters; 48: No. 5, 295-298(1 Feb 
1982). 

Newton's gravitational constant G is calculated in a class of 
scale-invariant gauge theories with an infrared fixed point. The sign 
of G depends on the coefficients in the renormalization-group 8 
function. 


35075 Parton model and asymptotic freedom revisited. 
West, G.B. (Los Alamos Scientific Lab., NM). pp 253-273 
of Probing hadrons with leptons. Preparata, G.; Aubert, J.J. 
(eds.). New York, NY; Plenum Publishing Corp. (1980). 

The parton model and asymptotic freedom are examined in 
light of quantum chromodynamic theory. Scaleing, the photopro- 
duction limit, the relationship of the covariant parton model to the 
light cone and many-body problems are discussed. Also, the rela- 
tionship of the n-p mass difference to the above topics are dis- 
cussed. 


35076 Renormalizing the strong-coupling expansion for 
quantum field theory: present status. Bender, C.M. (Wash- 
ington Univ., St. Louis, MO); Cooper, F.; Guralnik, G.S.; 
Roskies, R.; Sharp, D. pp 211-237 of Recent developments 
in high-energy physics. Kursunoglu, B.; Perlmutter, A.; 
C1380) L.F. (eds.). New York, NY; Plenum Publishing Corp. 
(1980). 

Two methods are presented. One is to extrapolate the renor- 
malized lattice series into the critical regime and then take the con- 
tinuum limit. The second is to determine exactly the renormalized 
continuum strong coupling expansion using instantons for d < 2. 
We find our extrapolation procedure for obtaining the continuum 
limit of the renormalized lattice field theory works well in zero and 
one dimension when compared with the exact instanton results in 
the limit lambda goes to infinity. We also discuss a second strong 
coupling expansion for the lattice field theory valid when Mo? goes 
to minus infinity with lambda. 


6455 Scattering Theory 


35077 Circular intensity differential scattering of light. 
IV. Randomly oriented species. Bustamante, C.; Tinoco, I. 
Jr.; Maestre, M.F. (Department of Chemistry and Labora- 
tory of Chemical Biodynamics, University of California- 
Berkeley, Berkeley, California 94720). Journal of Chemical 
Physics; 76: No. 7, 3440-3446(1 Apr 1982). 

The theory of circular intensity differential scattering 
(CIDS) of light by a solution of randomly oriented molecules of ar- 
bitrary geometry has been derived. The molecules are treated as a 
set of polarizability tensors. The CIDS as a function of scattering 
angle is obtained in closed form. The CIDS depends on the dis- 
tances and angle between all the polarizabilities in the molecule. 
Numerical calculations of helices made up of uniaxial polarizabili- 
ties, directed along the tangent to the helix, are shown as a function 
of helix geometry. The calculated values of the CIDS indicate that 
they should provide a useful, new experimental technique to deter- 
mine the structures of biomolecular aggregates. 


35078 Dynamics versus symmetrization in hadron inter- 
ferometry. Gyulassy, M. (Nuclear Science Division, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Physical Review Letters; 48: No. 7, 
454-457(15 Feb 1982). W-7405-ENG-48. , 
The small angle-correlation function of two indistinguishable 
particles produced in hadronic processes is shown in general to be 
unrestricted by Bose-Einstein or Fermi-Dirac statistics. The anal- 
ogy of hadron interferometry to Hanbury-Brown and Twiss intensi- 
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ty interferometry can break down because of dynamical correla- 
tions between observed and unobserved fragments. Two physical 
examples in the context of relativistic nuclear collisions illustrate 
this point. 
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35079 (ANL/NDM—62) Covariance matrices and appli- 
cations to the field of nuclear data. Smith, D.L. (Argonne 
National Lab., IL (USA)). Nov 1981. Contract W-31-109- 
ENG-38. 76p. NTIS, PC AOS/MF AOl. Order Number 
’ DE82007201. 

. A. student's introduction to covariance error analysis and 
least-squares evaluation of data is provided. It is shown that the 
basic formulas used in error propagation can be derived from a 
consideration of the geometry of curvilinear coordinates. Proce- 
dures for deriving covariances for scaler and vector functions of 
several variables are presented. Proper methods for reporting ex- 
perimental errors and for deriving covariance matrices from these 
errors are indicated. The generalized least-squares method for eval- 
uating experimental data is described. Finally, the use of least- 
squares techniques in data fitting applications is discussed. Specific 
examples of the various procedures are presented to clarify the con- 
cepts. 


35080 (CEA-N—2207) Progress report of the Nuclear 
Physics Department. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique Nu- 
cheaites 1981. 326p. (In French). NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number DE81700854. 

This progress report presents the experiments and the tech- 
nological studies carried out at the Nuclear Physics Department of 
Saclay from October 1, 1979 to September 30, 1980. These studies 
concern the structure of nuclei and hypernuclei and various reac- 
tion mechanisms. They have been performed with the 8.5 MV 
tandem Van de Graaff, with the 600 MeV electron linac, at the 
synchrotron SATURNE and with different accelerators belonging 
to other laboratories. 


35081 (INIS-mf—6350) Annual report 1979. Weber, M. 
(comp.). Jul 1980. vp. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. 

Separate entries were made in the data base for the sections 
presented. (WHK) 


35082 (LA—9060-Pr) Applied nuclear data research and 
development. Progress report, April 1-June 30, 1981, Young, 
P.G. (comp.). (Los Alamos National Lab., NM (USA)). Dec 
1981. Contract W-7405-ENG-36. 60p. NTIS, PC A04/MF 
A0l. Order Number DE82010986. 

Progress is described in the following areas of research: (1) 
theory and evaluation of nuclear cross sections, (2) nuclear cross- 
section processing and testing, and (3) fission products and actin- 
ides: yields, decay data, depletion, and buildup. (WHK) 


6511 Experimental Techniques 

REFER ALSO TO CITATION(S) 35100 

6512 Nuclear Properties And Reactions, A=1-5 
REFER ALSO TO CITATION(S) 35025, 35088 


35083 (CEA-CONF—5622) Pion production off light 
nuclei, Laget, JM. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Nucleaire a Haute Energie). Nov 1980. 10p. (CONF- 
8011107—13). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE81700839. 

From Workshop on nuclear physics with real and virtual 
photons: from collective states to quarks in nuclei; Bologna, Italy 
(25 Nov 1980). 
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The analysis of pion photoproduction reactions induced on 
deuterium is briefly summarized: the deviations from the multiple 
scattering series are a possible way to study the NA interaction. 
These two-body matrix elements are used to analyse the inclusive 
(total absorption of real or virtual photons) or one-arm (particle 
spectra) reactions induced on light nuclei. It is shown that the in- 
coming (real or virtual) photon interacts mainly with the one-body 
and the two-body currents alone. It It is shown how these two- 
body matrix elements, which have led to a good description of real 
or virtual pion photoproduction reactions on deuterium, can be 
used to analyse and understand the pion photo- and electro-produc- 
tion reactions induced on light nuclei. These reactions tell us how 
the pions, which have been created in the very inner part of nucle- 
us, propagate before escaping or being definitively reabsorbed. 


35084 (FIAS-R—65) Pion-deuteron optical potential. 
Afnan, I.R.; Stelbovics, A.T. (Flinders Univ. of South Aus- 
tralia, Bedford Park. Inst. for Atomic Studies). Mar 1980. 
26p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE81700843. 

The three-body approach to the single-scattering optical po- 
tential proposed by Tandy Redish and Bolle is tested in the context 
of 7 -d scattering where the various approximations are compared 
with the exact solution of the Faddeev equations. For m-d scatter- 
ing it is found that the integral equations derived for the Kerman- 
McManus-Thaler form of the single-scattering optical potential are 
markedly superior to those of the Watson form. The analysis in- 
cludes a study of the convergence properties of the various multi- 
ple scattering series encountered 


35085 (LYCEN—8075) Study of excited states of 

mass=4 hypernuclei, Bedjidian, M. (Lyon-1 Univ., 69 - Vil- 
leurbanne France) Inst. de Physique Nucleaire; Lyon-1 
Univ., 69 (France)). 1980. 119p. (In French). NTIS (US 
Sales Only), PC A06/MF AOl. Order 
DE81700864. 

The excited states, J=1*, of the mirror hypernuclei 
sub(A)sup(4)H and sub(Asup(4)He were observed by ‘y-spectros- 
copy. These hypernuclei were producted by K~ absorption in ®Li 
and "Li targets. Their identification was given by the detection and 
the energy measurement of the mesonic decay products: 53 MeV 
a” for sub(A)sup(4)H and 57 MeV 7r° for sub(A)sup(4)He. A ¥ line 
at (1.04+-0.04) MeV has been observed in coincidence with 
charged pions in the energy range of 40 to 60 MeV then ascribed 
to a y-transition in sub(A)sup(4)H. Whereas a second y-line at 
(1.15+-0.04) MeV, in coincidence with neutral pions of 45 MeV to 
75 MeV, has been ascribed to a y transition in sub(A)sup(4)He. 
With these new experimental data, the phenomenological A-N po- 
tential for the S-state interaction was recalculated. It may be con- 
cluded that the CSB component of this A-N potential is spin-inde- 
pendant and that potentials with intrinsic range of 1.5 fm give the 
bast fit of the total low energy A - p elastic scattering cross-sections 
and to the experimental Bsub(A) value for sub(A)sup(3)H. 


Number 
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(CRN-PN—80-21) Molecular resonances, fusion 
reactions and surface transparency of interaction between 
heavy ions. Abe, Y. (Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires). 1980. 30p. (CONF- 
8006189—2). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE81700857. 

From International conference on the resonant behavior of 
heavy ion systems; Aegean Sea, Greece (23 Jun 1980). 

A review of the Band Crossing Model is given, including 
recent results on the *O + 14%O system. Surface Transparency is 
discussed in the light of the recent development in our understand- 
ing of the fusion reaction mechanisms and by calculating the 
number of open channels available to direct reactions. The exist- 
ence of the Molecular Resonance Region is suggested in several 
systems by the fact that Band Crossing Region overlaps with the 
Transparent Region. A systematic study predicts molecular reson- 
ances in the *C + “*C and *C + ™C systems as prominent as 
those observed in the **O + **O and *C + 1°O systems. 
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35087 (CRN-PN—80-23) Role of one or two valence neu- 
trons on C + C, C + O and O + O collisions, Freeman, 
R.M. (Strasbourg-1 Univ., 67 (France). Centre de Re- 
cherches Nucleaires). 1980. 43p. (CONF-8006189—2). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE81700858. 

From International conference on the resonant behavior of 
heavy ion systems; Aegean Sea, Greece (23 Jun 1980). 

We have extended our studies of the heavy ion reactions 
12C+2C, 2C+1O and *O+'*O to nine other combinations of 
carbon and oxygen ions. In general little structure was found in the 
y-Tay excitation functions for these neutron rich systems through 
some gross structure effects were observed to persist. However im- 
portant structure appeared in some channels of two reactions in- 
volving ‘*C, namely inelastic and transfer channels of the **C+ *C 
and *C+'*O systems. This is interpreted as due to the relative 
transparency of these systems at high angular momentum resulting 
from the stability of the '*C nucleus. 


35088 (JINR-D—4-80-271, pp 127-150) Inelastic reac- 
tions of pions with light nuclei. Thies, M. (Schweizerisches 
Inst. fuer Nuklearforschung, Villigen). 1980. NTIS (US 
Sales Only). 

From International symposium on few particle problems in 
nuclear physics; Dubna, USSR (5 Jun 1979). : 

The inclusive (7, 7’) reaction on light nuclei, including 
single and double charge exchange is discussed. The (7, 7N) reac- 
tion, where either the 3-body final state has been identified by var- 
ious techniques, or a pion and proton have been detected in coinci- 
dence is considered. The anomalous isospin ratios is discussed. The 
brief review of experimental data on pion absorption is presented. 
A classical transport model allows to understand some qualitative 
specific features of inclusive pion reactions. 


35089 (LBL—12546) Coulomb effects on pions produced 
in heavy-ion reactions. Sullivan, J.P. (Lawrence Berkeley 
Lab., CA (USA)). Nov 1981. Contract W-7405-ENG-48. 
212p. NTIS, PC A10/MF AOl. Order Number 
DE82007198. 

Double differential cross sections for the production of 7* 
and m~ near the velocity of the incident beam for pion lab angles 
less than 40 degrees are presented. The experimental apparatus and 
the techniques are discussed. Beams of 7°Ne with E/A from 80 to 
655 MeV and “Ar with E/A = 535 MeV incident on Be, C, NaF, 
KCl, Cu, and U targets were used. A sharp peak in the m~ spec- 
trum and a depression in the 7* spectrum were observed at zero 
degrees near the incident beam velocity. The effect is explained in 
terms of Coulomb interactions between the pions and fragments of 
the incident beam. Least squares fits to the data using the Coulomb 
correction formulas of Gyulassy and Kauffman and an effective 
projectile fragment charge are made. The relationship between 
these data and previously measured pion production and projectile 
fragmentation data is discussed. The data are also compared to 
some theoretical models. A simple expression is given for the differ- 
ential cross section as a function of the projectile mass, target mass, 
and beam energy. 


35090 (TRI-PP—81-60) The (p,7) program at TRIUMF: 
past, present, and future. Lolos, G.J. (British Columbia 
Univ., Vancouver (Canada)). Oct 1981. 15p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82901344. 

The (p,77) program was established at TRIUMF as early as 
1976 with the development of a dedicated pion spectrometer. The 
Browne-Buechner spectrometer employed was coupled to a hodos- 
cope array of plastic scintillator counters along the focal plane for 
pion momentum definition. The overall resolution of the system 
was typically ~ 1.5 MeV FWHM at ~ 65 MeV of pion kinetic 
energy. The maximum central ray energy for the pions was ~ 65 
MeV which meant that for exclusive reactions on nuclear targets 
the maximum incident proton energy was of the order of 200 MeV. 
The solid angle was of the order of ~ 4 msr. Although the spec- 
trometer was of limited use as a pion spectrometer because of the 
above restraints, it produced some very important results especially 
in exploring polarization effects on (p,7) reactions. 
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35091 Bremsstrahlung from !2C-+-p near the 461-keV res- 
onance, Lesser, P.M.S.; Trail, C.C.; Perng, C.C.; Liou, M.K. 
(Department of Physics, Brooklyn College of the City Uni- 
versity of New York, Brooklyn, New York 11210). Physical 
Review Letters; 48: No. 5, 308-311(1 Feb 1982). AC02- 
81ER40023. 

The spectrum of bremsstrahlung radiation emitted by the 
scattering of protons by 'C near the 461-keV resonance has been 
studied at bombarding energies 130, 235, and 335 keV above the 
resonance. The measured spectra were analyzed and compared 
with the theoretical predictions calculated from the soft-photon ap- 
proximation and the Feshbach-Yennie approximation. 


35092 Measurement of the cross section for the /sup 7/ 
Li(n,n't)/sup 4/he reaction in the 7- to 9-MeV energy range. 
Smith, D.L.; Bretscher, M.M.; Meadows, J.W. (Argonne 
Natl Lab, Ill, USA). Nuclear Science and Engineering; 78: 
No. 4, 359-369(Aug 1981). 

Cross sections for the /sup 7/Li(n,n’t)/sup 4/He reaction 
have been measured in the 7- to 9-MeV energy range. The tritium 
produced in encapsulated lithium metal samples by fast neutron 
bombardment was extracted and the activity measured using liquid 
scintillation counting techniques. The neutron fluence was meas- 
ured with an ion chamber containing a /sup 238/U deposit. This 
deposit was calibrated by comparing it with standard /sup 235/U 
deposits. This experiment was undertaken with the goal of improv- 
ing the knowledge of the cross section for the /sup 7/Li(n,n't)/sup 
4/He reaction. 40 refs. 


tions of particle spec- 


35093 (IKF—39, pp 3-4) Inv 
Ne + °Be reactions below the 


tra in the 2°Ne + 'C and 


Coulomb barrier. Himmelstein, G.; Steinhauser, A.; Bethge, 
K. [nd]. (In German). NTIS (US Sales Only), PC A08/MF 
AOl. 


In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 
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35094 (CRN-PN—80-13) Mass transport mechanism in 
the collision of sulphur on medium-weight nuclei. Lejeune, 
A.; Richert, J. (Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires). 1980. 16p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE81700840. 

The reactions of **S on *Co, ®Cu, “Ge, Br, ®Rb, *°Y 
are studied. An explanation for the specific shape of the double dif- 
ferential cross sections as a function of the scattering angle and the 
mass asymmetry is given in the framework of a transport model. 
Conclusions about the reaction mechanism are drawn. 


35095 (LSNN—81-01) Coulomb displacement energy cal- 
culations for the A=28;T=1 Triad. Ramstein, B.; Rosier, 
L.H. (Nantes Univ., 44 (France). Lab. de Physique Corpus- 
culaire; Paris-11 Univ., 91 - Orsay (France). Inst. de Phy- 
sique Nucleaire). 1981. 13p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE81700863. 

Coulomb energy displacements have been calculated for the 
A=28;T=1 triad using shell model wave functions. Averaging the 
small deviations between calculated and available experimental 
values, one has calculated six additional 7°Si;T=1 levels of which 
four can be associated with experimental levels with previously un- 
known T-values. 


6515 Nuclear Properties And Reactions, A=39-58 


REFER ALSO TO CITATION(S) 35089, 35094 
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(CRN-PN—80-4) Mechanism of equalization of 
pa and neutron radii and the Coulomb anomaly, Caurier, 
E.; Poves, A.; Zuker, A. (Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires). 1980. lip. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE81700841. 

It is shown that a one parameter modification of the effec- 
tive forces allows to resolve the Coulomb energy anomalies in the 
Ca region within the framework of Hartree Fock (HF) and isospin 
projected Hartree Fock (IPHF) theories. A simple microscopic 
mechanism of equalization of neutron and proton radii is invoked to 
produce results consistent with available data. 


35097 (INIS-mf—6851, pp v) HP 9825 A program for 
the determination of an isotope half-life. Jujuratisbela, U. 
1980. (In Indonesian). Dep. NTIS (US Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

Determination of half life of gold 198, indium 116, manga- 
nese 56, copper 64 are presented, using least squares method in HP 
9825 A. This method is more accurate and needs less time than 
graphic method. 


35098 (INIS-SU—44, Pp 204-208) Investigation of the 
5¢Fe(y,n)*°Fe and °’Fe(y,n)°*Fe reactions near the threshold, 
Abramov, A.L.; Kitaev, V.Ya.; Rogov, A.V.; Yutkin, M.G. 
(Gosudarstvennyj Komitet Pa Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 
(In Russian). Dep. NTIS (US Sales Only). 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Cross sections of °*Fe(y, n)®*Fe and °’Fe(y, n)5*Fe reac- 
tions in the neutron energy range of 1 to 100 keV are measured. To 
determine values of strength functions the experimental photonev- 
tron spectra are processed by analyzing resonances according to 
the form method. Parameters according to which neutron strength 
functions Ssub(n) and strength functions for gamma quanta transi- 
tions into the ground state Ssub(ysub(0)) of the °’Fe and **Fe iso- 
topes are presented. Comparison of the Ssub(n) and Ssub(ysub(0)) 
obtained values with the results of experimental and theoretical 
data reveal good agreement of the Ssub(n) value for the **Fe and 
57Fe compound nuclei with the known systematics of the neutron 
strength functions. The radiation strength functions for **Fe and 
57Fe are in good agreement with the experimental data of other ex- 
periments as well. 


35099 (IPNO-T—80-05) Study of formation and de-exci- 
tation of compound nuclei A=79-80. Barreto, J.L.V. (Paris- 
11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire; 
Paris-11 Univ., 91 - Orsay (France)). Nov 1980. 84p. (In 
French). NTIS (US Sales *Only), PC A05/MF AO1. Order 
Number DE81700860. 

The formation and deexcitation of the Rb and Zr com- 
pound nuclei have been studied at the Orsay Tandem through the 
%O+ Cu, *S+ “Sc and ““Ca+ Ca reactions. Each exit channel 
has been completely identified and the respective cross sections 
have been measured through the B-decay of the residual nuclei. 
The excitation functions of each residual nucleus has been com- 
pared to statistical model calculations (codes Alice and Julian). A 
good agreement is found with the predictions of the code Julian, 
which includes particle, gamma and fission deexcitation. This ana- 
lyse shows that there is no need to introduce critical angular mo- 
mentum in the calculations, a result which agrees with the sharp 
cut-off analysis of the complete fusion cross sections, where critical 
angular momentum values, very close to the maximum angular mo- 
menta, were found for these reactions. For the Rb, there is no 
evidence for entrance channels effects on the compound nucleus 
formation. The energy variation of the complete fusion cross sec- 
tions for these systems has been compared to several model predic- 
tions. The *O+®Cu and “Ca+ “Ca are rather well described by 
microscopic calculations (TDHF, Glas-Mosel). For the *S+ “Sc, 
agreement between predictions and experiment, can only be found 
if an important variation of the nuclear radii is supposed when the 
nuclei start to interact, which could be explained if dynamical de- 
formations are produced in both nuclei at the contact position. 
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35100 = ape ayy go ft. the /sup 53/Cr(u,p)/sup 53/V 
cross ion below eV using a sample transport facility. 
Smith, D.L.; Meadows, J.W.; Porta, F.F. (Argonne Natl 
Lab, Ill, USA). Nuclear Science and Engineering; 78: No. 4, 
420-424(Aug 1981). 

An experimental facility has been developed for short-half- 
life neutron activation studies. Sample material is transported be- 
tween the irradiation position and the counting position by a con- 
stant-velocity cog belt. In this paper a continuous sample transport 
facility is discussed. 7 refs. 


35101 (IKF—39, pp 1-2) Gamma-spectroscopic investiga- 
tion of the “*Sc nucleus. El] Kateb (Cairo Univ., El a 
(Egypt)); Bass, R.; Idzko, J.; Pelz, H.; Weber, T; WwW 

R tnd (In German). NTIS (US Sales Only), PC A08 


In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 


6516 Nuclear Properties And Reactions, A= 59-89 
REFER ALSO TO CITATION(S) 35089, 35094, 35097, 35099 

6517 Nuclear Properties And Reactions, A=90-149 
REFER ALSO TO CITATION(S) 35097, 35130, 35134 


35102 (IA—1364, pp 144-145) Nuclear structure studies 
of ‘Ba, Rapaport, M.S.; Engler, G.; Gayer, A. Jul 1981. 
NTIS (US Sales Only). 

In Research laboratories annual report 1980. 


35103 NIS-SU—44, pp 239-243) Investigation of the 
128Te(n,y)!*°Te reaction on thermal neutrons, Gonzatko, Ya.; 
Konechny, K.; Bechvarzh, F. (Ceskoslovenska Akademie 
Ved, Rez. Ustav Jaderne Fyziky:; Ehissa, Eh.A. ae ae 
Univ., Tripoli (Libya). Dept. of Chemistry); Kralik, 

(Ceskoslovenska Akademie Ved, Prague. Ustav Radiolo- 
am Dozimetrie). 1980. (In Russian). . NTIS (US Sales 

y). 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The results of investigation om the ™*Te(n, y)!*°Te reaction 
on thermal neutrons are presented. About 50 gamma transitions 
with the Isub(y)>=0.3% intensity are found and a partial decay 
scheme for '°Te levels at <=4 MeV excitation energy is given. 
The experimental values of partial transition cross sections in the 
given reaction are determined. The theoretical values of the partial 
cross sections calculated according to the Zane-Lynn model for the 
5.2 Fm coherent scattering amplitude are in good agreement with 
the experimental data. As a quantitative measure of agreement be- 
tween the experiment and theory the coefficients of linear correla- 
tion between the theoretical and experimental reaction cross sec- 
tions, which is equal to rho=0.9986, are calculated. According to 
calculations using the Monte Carlo method the probability of deter- 
mination of such a value of the rho coefficient or greater one 
within the framework of accidental fluctuations of the initial transi- 
tion intensities is equal to 0.01%. The conclusion is made that the 
neutron capture mechanism passing through a compound nucleus 
plays a small role in the studied reaction. 


35104 (iSN—80-36) Analyzing po powers to valence and 
inner neutron hole states in '°Sn via the 14*Sn(d,t) —e 
(vector polarized deuteron beam). Perrin, G.; Duhamel, G 
Perrin, C.; Gerlic, E.; Gales, S.; Comparat, Vv. (Grenoble-i 
Univ., 38 (France). Inst. des Sciences Nucleaires). Oct 1980. 
2lp. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE81700861. 

The reaction '*Sn(d,t)"*Sn up to 7.5 MeV excitation 
energy has been studied at 40 MeV incident energy using a vector 
polarized deuteron beam. The measured analyzing power reveals 
strong J dependence effects and has been used to clearly assign the 
spin of a number of low-lying states in ‘8Sn nucleus. At higher ex- 
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citation energy, a broad and fragmented bump is observed between 
3.7 and 6.0 MeV in ™5Sn. This work reports on one of the first 
attempts to determine the spin of such structure through polariza- 
tion measurements. The analyzing power data indicates a mixing of 
spins J = 9/2, 1/2, in agreement with the excitation of the 1g9/2 
and 2p)/2 inner neutron-hole strengths in the ‘Sn nucleus. In ad- 
dition, some 2psub(3/2) components are observed around approxi- 
mately 4.6 MeV excitation energy. 


35105 (IKF—39, pp 22-25) Shock-waves in nucleus-nu- 
cleus-collisions in the GeV/N-range. Schopper, E.; Baum- 
gardt, H.G. [nd]. (In German). NTIS (US Sales Only), PC 
A08/MF AOl1. 

In Annual report 1979. Chapter 1. Nuclear physics: High- 
energy heavy-ion physics. 


35106 (IKF—39, pp 26-27) Nuclear tracks in solids and 
radiation damage in biological materials by heavy ion induced 
Coulomb explosion. Groeneveld, K.O.; ey E.; Schu- 
mann, S. [nd]. (In German). NTIS (US Sales Only), PC 
A08/MF AO1. 

In Annual report 1979. Chapter 1. Nuclear physics: High- 
energy heavy-ion physics. 
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35107 (INIS-SU—44, pp 168-172) Total cross section of 
tungsten 186 in the eV range ard neutron polarizability. 
Aleksandrov, Yu.A.; Nikolaenko, V.G.; Popov, A.B.; Sa- 
mosvat, G.S.; Tshetsyak, K. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

total neutron cross section of '*W in the energy range 

from thermal energies to 40 eV are measured. The parameters of 
the first resonance at E=18.83+-0.03 eV energy: the neutron 
width GITAsub(n)=0.3065 +-0.0020 eV and the radius of potential 
interaction R=7.642 +-0.050 fm are determined at high accuracy. 
The experimental data and calculated curves of the total cross sec- 
tion and transmission spectra in the 18.8 eV resonance range are 
presented. It follows from the results that the capture cross section 
of a neutron by a '**W nucleus at E=0.0253 eV is 97.9+-0.66 b, 
and it agrees with the known data. The value of neutron polarizabi- 
lity is asub(n)=(13+-5)x10sup(-42) cm’. 


35108 (ISN—81-08) High spin levels in '*'Ho. Gizon, J.; 
Gizon, A.; Andre, S.; Genevey, J.; Jastrzebski, J.; Kossa- 
kowski, R.; Moszinski, M.; Preibisz, Z. (Grenoble-1 Univ., 
38 (France). Inst. des Sciences Nucleaires). Feb 1981. 25p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE81700862. 

We report here on the first study of the level structure of 
181Ho. High spin levels in **1Ho have been populated in the ‘!Pr 
+ ™O and “Sm + ™C reactions. The level structure has been 
established up to 6.6 MeV energy and the spins and particles deter- 
mined up to 49/2~. Most of the proposed level configurations can 
be explained by the coupling of hsub(11/2) protons to fsub(7/2) 
and/or hsub(9/2) neutrons. An isomer with 14 +- 3 ns half-life and 
a delayed gamma multiplicity equal to 17 +- 2 has been found. Its 
spin is larger than 57/2 h units. 


35109 (LBL—13637) Angular momentum and linear mo- 
mentum transfer in intermediate-energy heavy-ion reactions. 
Wozniak, G.J.; Hsu, C.C.; Morrissey, D.J.; Richardson, 
L.W.; Moretto, L.G. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1981. Contract W-7405-ENG-48. 21p. (CONF- 
8108114—1). NTIS, PC A02/MF AOl. Order Number 
DE82005762. 

From 14. Masurian school of nuclear physics; Mikolajki, 
Poland (31 Aug 1981). 

In order to explore the changing role of angular momentum 
transfer to the heavy target-like fragment in heavy-ion reactions, 
the gamma-ray multiplicities associated with projectile residues 
were measured in the reaction of Ne with Ta in the energy 
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range of 7.5 to 42 MeV/nucleon. From the gamma-ray multiplic- 
ities, the intrinsic spin of the target-like nucleus was determined and 
corrected for the spin removed by evaporated particles. Compari- 
sons of the measured intrinsic spin with that expected from the 
missing linear momentum were found to be good at low energies 
but failed around a bombarding energy of 17 MeV/nucleon. From 
the results of these studies we infer that angular momentum and 
therefore linear momentum is being carried away in significant 
amounts by particles which were not detected. 


35110 (IKF—39, pp 11) Search for precompound neutron 
emission in the Kr + ‘Er system at 12 MeV/u. Breskin, 
A.; Fraenkel, Z. (Weizmann Inst. of Science, Rehovoth 
srael)); Dakowski, M.; Doll, P.; Gobbi, A. (Gesellschaft 
er Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)); Lynen, U. (Heidelberg Univ. yi F.R.). Min- 
eralogisch-Petrographisches Inst.); Arlt, U.; Bass, R.; Kreyl- 
ing, G.; Renfordt, R. [nd]. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. 
In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 


35111 (IKF—39, pp 12) Measurement of hexadecapole 
moments of '”*Hf and “Hf. Ebel, G.; Gerl, J.; Ronge, K.; 
Elze, T.W. [nd]. (In German). NTIS (US Sales Only), PC 
A08/MF AOl1. 

In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 
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35112 (IPNO-RC—81-03) Gamma ray multiplicities in 
deep inelastic collisions for the Cu+ Au 400 MeV system. In- 
terpretation based on collective modes. Berlanger, M.; Bor- 
derie, B.; Chapoulard, D. (Paris-11 Univ., 91 - Orsay 
rance). Inst. de Physique Nucleaire). 1981. 36p. NTIS 
S Sales Only), PC A03/MF AOl. Order Number 
DE81700859. 

For the Cu + Au 400 MeV system y ray multiplicities have 
been measured. The mean value of the transferred angular momen- 
tum, the variances, the repartition of angular momentum between 
the fragments have been deduced. It is shown that, early in the re- 
action the building of angular momentum is a very fast process. For 
longer times, additional angular momentum is induced in the frag- 
ments due to the excitation of collective modes. The properties of 
such modes have been analysed. 


35113 (UM-P—81/13) Gyromagnetic ratios of low-lying 
excited states in the even 1°? ~1°°Pt isotopes; experimental 
measurements and theoretical predictions. Stuchbery, A.E.; 
Ryan, C.G.; Morrison, I.; Bolotin, H.H. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1981. 25p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE81700865. 

The gyromagnetic ratios of the 22+ and 4,* states in '*Pt 
were measured relative to that of its 2:* level. The thin-foil 
IMPAC technique was employed utilizing the enhanced transient 
hyperfine magnetic field present at the nuclei of swiftly recoiling 
ions traversing magnetized ferromagetic materials. The states of in- 
terest were populated by Coulomb excitation using beams of 220- 
MeV "Ni ions. For g(2:*) taken as 0.326+-0.014, the present 
measurements yielded g(22*) = 0.30+-0.06 and g(4:*) 0.30+-0.05. 
These results and those reported by prior workers for the g-factors 
of corresponding levels in '**Pt, 1*Pt, 19 Pt are used to trace the 
systematics of the magnetic moments of these low-lying levels in 
the even 1%.1°8Pt isotopes. Interacting Boson Approximation 
model-based calculations of the g-factors of these states were also 
carried out. The experimental theoretical results are compared. 
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35114 (UM-P—81/19) Two quasiparticle states in the 
IBA model and the high-spin anomaly in the Hg isotopes. 
Morrison, I.; Faessler, A. (Melbourne Univ., Parkville (Aus- 
tralia). School of Physics). 1981. 28p. NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE81700849. 

The spectra of the '*1°°Hg isotopes are calculated using a 
fermion-boson basis. The boson states are constructed within the 
framework of the IBA model and the single particle shell model 
fermion states are renormalised to correct lack of orthogonality 
with the boson basis. Renormalisation of a standard nuclear Hamil- 
tonian naturally leads to fermion number mixing in the effective in- 
teraction. Good agreement is found for energy spectra, g-factors 
and B(E2) predictions both for low lying levels and the anomalous 
high-spin states. 


35115 (UM-P—81/24) Velocity dependence of transient 
hyperfine field at Pt ions rapidly recoiling through magne- 
tized Fe. Stuchbery, A.E.; Ryan, C.G.; Bolotin, H.H. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1981. 19p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE81700866. ; 

The velocity-dependence of the transient hyperfine magnetic 
field acting at nuclei of '*Pt ions rapidly recoiling through thin 
magnetized Fe was investigated at a number of recoil velocities. 
The state of interest (2:+) was populated by Coulomb excitation 
using beams of 80- and 120-MeV °S and 150- and 220-MeV "Ni 
ions. The 2:+-—0,* y-ray angular distribution precession meas- 
urements were carried out in coincidence with backscattered pro- 
jectiles. From these results, the strength of the transient field acting 
on Pt ions recoiling through magnetized Fe with average velocities 
in the extended range 2.14<=v/vsub(o)< =4.82 (vsub(o) = c/ 
137) was found to be consistent with a linear velocity dependence 
and to be incompatible with the specific vsup(0.45+-0.18) depend- 
ence which has been previously reported to account well for all 
ions in the mass range from oxygen through samarium. This seem- 
ingly singular behaviour for Pt and other ions in the Pt mass vicini- 
ty is discussed. 


35116 (IKF—39, pp 5-6) Elastic and inelastic scattering 
of “Ar from 7°°Pb, Schaefer, W. (Gesellschaft fuer Schwer- 
ionenforschung m.b.H., Darmstadt (Germany, F.R.)); Froe- 
brich, P. (Hahn-Meitner-Institut fuer Kernforschung Berlin 
G.m.b.H. (Germany, F.R.). Abt. Strahlenphysik; Freie 
Univ. Berlin (Germany, F.R.)); Arlt, U.; Hartmann, V,; 
Noll, H.; Renfordt, R.; Sapotta, K. [nd]. (in German). NTIS 
(US Sales Only), PC A08/MF AO1. 

In Annual report 1979. Chapter 1. Nuclear Physics: Nuclear 
structure and nuclear reactions. 


35117 (IKF—39, pp 7-10) Investigation of mass and 
charge transfer in heavy ion reactions. Arlt, U.; Bass, R.; 
Hartmann, V.; Noll, H.; Odenweller, T.; Renfordt, R.; Sa- 
potta, K. [nd]. (in German). NTIS (US Sales Only), PC 
A08/MF AOI. 

In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 


35118 (IKF—39, pp 13) Measurement of E2-moments in 
Coulomb excited Pt isotopes. Gerl, J.; Ronge, K.; Elze, T.W. 
[nd]. (In German). NTIS (US Sales Only), PC AQ8/MF 
AOl. 


In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 


35119 (IKF—39, pp 14-16) High spin states and E2-tran- 
sition strengths in /sup 194,196/Pt. Wollersheim, H.J.; 
Emling, H.; Fuchs, P.; Grosse, E.; Piercey, R.; Schwalm, D. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)); Idzko, J.; Stelzer, K.; Elze, T.W.; Ower, 
H. [nd]. (In German). NTIS (US Sales Only), PC A08/MF 
AOl. 


In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 
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REFER ALSO TO CITATION(S) 35089 


35120 (CEA-CONF—5637) Study of the energy dissipa- 
tion in the fission of *°*U using the *°*U(d,PF) reaction. 
Cocu, F.; Patin, Y.; Lachkar, J.; Sigaud, J.; Haouat, G.; 
Cierjacks, S. (CEA ‘Centre d'Etudes de Bruyeres-le-Chatel, 
92 - Montrouge (France)). Oct 1980. 42p. (In French). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE81700853. 

A calculation method of kinetic energy distributions of two 
fragments produced by the same fission is presented. This method is 
based on the conservation of the total energy during the fission 
process and takes into account, explicitly different quantities which 
characterize the desexcitation of fragments with neutrons and y 
rays emission. The temperatures of neutrons evaporation have been 
adjusted in order to reproduce the mean value and the width of the 
kinetic energy distribution of the detected fragments. The excited 
energy distributions at the point of scission of each fragment are de- 
duced. The data are discussed in the frame of the liquid drop model 
with shell corrections of the Myers and Swiatecki type. The evi- 
dence of energy dissipation in the fission of **U is presented for 
some fragmentation modes. 


35121 (CENBG—8027) Méeasurement of tripartition 
alpha particle low energy spectrum in 7°°U fission induced by 
thermal neutrons. El] Hage Sleiman, F. (Bordeaux-1 Univ., 
33 - Gradignan (France). Centre d’Etudes Nucleaires; Bor- 
deaux-1 Univ., 33 (France)). 1980. 64p. (In French). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE81700855. 

The energy spectrum of the a particles emitted in the ther- 
mal neutron induced fission of 7**U was measured from 11.5 MeV 
down to 2 MeV using the parabola mass spectrometer Lohengrin at 
the ILL high flux reactor. A Monte Carlo program, that simulates 
the a particle motion to the spectrometer, has been developed. Nu- 
merical results of Monte Carlo calculations for differents values of 
parameter are reported. The overall energy spectrum is slightly 
asymmetric at low energy. The possible reasons for the existence of 
this asymmetry are discussed. 


35122 (DOE/ER/01388—503) E2 isovector giant reso- 
nance as seen through the capture of fast neutrons. Drake, 
D.M.; Joly, S.; Nilsson, L.; Wender, S.A.; Aniol, K.; Hal- 
pern, I.; Storm, D. (Washington Univ., Seattle (USA); Los 
Alamos National Lab., NM (USA)). 1981. Contract AC06- 
76ERO1388. 12p. NTIS, PC A02/MF AO1. 

The forward to backward asymmetry of high energy pho- 
tons emitted in the radiative capture of neutrons with energies up 
to 20 MeV was measured for *Pb. The asymmetry increases 
abruptly from small values to large ones near E/sub y/ ~ 23 MeV 
supporting the location in that neighborhood of the E2 giant iso- 
vector resonance. 


35123 (IA—1364, pp 145-146) Measurements of Br and I 
isotopes with a negative surface ionization ion source. Engler, 
G.; Rapaport, M.S.; Yoresh, I. Jul 1981. NTIS (US 
Only). 

In Research laboratories annual report 1980. 


35124 (INIS-SU—44, pp 306-315) Isomeric ratio in neu- 
tron capture of *1Am at 14.75 MeV and 30 keV. Wisshak, 
K.; Wickenhauser, J.; Kapeller, F. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.); Karlsruhe Univ. (TH) 
(Germany, F.R.). Inst. fuer Angewandte Kernphysik). 1980. 
Dep. NTIS (US Sales Only). 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The branching ratio in ***Am following neutron capture in 
241 Am has been determined in a differential experiment at neutron 
energies of 14.75 meV and 30 keV. For that purpose, the total cap- 
ture cross section has been determined with an accuracy of ap- 
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proximately 5 in the energy range 10-250 keV using kinematically 
collimated neutrons from the “Li(p, n) and T(p, n) reaction. The 
partial capture cross section to the ground state of **Am was 
measured by activation. At 14.75 meV monochromatic neutrons 
were obtained from a triple axis spectrometer at the FR2 reactor 
and at 30 keV quasi monoenergetic neutrons were produced by the 
TLi(p, n) reaction at proton energies 10 and 25 keV above thresh- 
old. The sup(242g)Am nuclei were detected via the electron spec- 
trum emitted in the beta decay to ***Cm. The electrons were sepa- 
rated in a mini orange spectrometer from the intense alpha-, 
gamma- and X-ray background of the **'Am sample. 


35125 NIS-SU—44, pp 257-261) Measurement of the 
233) and **5U fission cross sections with 24.5 keV neutrons. 
Murzin, A.V.; Rudyk, A.F.; Libman, V.A. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij:. 1980. (in Rus- 
sian). Dep. NTIS (US Sales Only). 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The sup(233, 235)U fission cross sections have been meas- 
ured relatively to the '°B(n, a)’Li reaction cross section for neu- 
trons with Esub(n)=24.5 keV, selected from reactor neutron spec- 
trum with the help of the filter, consisting of the iron, aluminium 
and sulphur. The obtained values of the fission cross section are 
(2.959 +-0.083)b and (1.966+-0.055)b for 75°U and **°U respective- 
ly. 


35126 Total neutron cross sections of heavy nuclei. Poen- 
itz, W.P.; Whalen, J.F.; Smith, A.B. (Argonne Natl Lab, Ill, 
USA). Nuclear Science and Engineering; 78: No. 4, 333- 
341(Aug 1981). 

Total neutron cross sections of the heavy and actinide nuclei 
/sup 181/Ta, /sup 197/Au, /sup 232/Th, /sup 233/U, /sup 235/U, 
/sup 238/U, /sup 239/Pu, and /sup 240/Pu were measured from 30 
keV to 4.8 MeV..The objective of this work is to provide im- 
proved, accurate, and internally consistent total neutron cross-sec- 
tion data in the heavy-element and actinide region and to examine 
their systematics and nuclear model implications. 34 refs. 


35127 Neutron total cross section and resonance param- 
eters of /sup 231/Pa. Hussein, A.R.Z.; Harvey, J.A.; Hill, 
N.W.; Patterson, J.R. (Oak Ridge Natl Lab, Tenn, USA). 
ep Science and Engineering; 78: No. 4, 370-376(Aug 
981). 

Time-of-flight measurements of the neutron total cross sec- 
tion of /sup 231/Pa were carried out, in the energy range 0.01 to 
10,000 eV, on two sample thicknesses using the Oak Ridge Elec- 
tron Linear Accelerator as the pulsed neutron source. The multile- 
vel R matrix code MULTI, which includes instrumental resolution 
and the Doppler broadening, has been used to fit the data. The res- 
onance parameters obtained from the present multilevel R matrix 
analysis of /sup 231/Pa transmission data from 0.03 to 120 eV are 
given. 14 refs. 


35128 (IKF—39, Be Coulomb excitation of high 


spin states in *°?Th, and **°U, Emling, H.; Fuchs, P.; 
Grosse, E.; Schwalm, D. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.)); Kaffrell, 
N.; Trautmann, N. (Mainz Univ. (Germany, F.R.). Inst. fuer 
Kernchemie); Ower, H.; Elze, T.W.; Idzko, J.; Stelzer, K. 
eo (In German). NTIS (US Sales Only), PC A08/MF 


In Annual report 1979. Chapter 1. Nuclear physics: Nuclear 
structure and nuclear reactions. 


35129 (BNL—30597) Neutron cross sections and Doppler 
effect of the 1.056 eV resonance in 2“°Pu, Liou, H.I.; Chrien, 
R.E. (Brookhaven National Lab., Upton, NY (USA)). [nd]. 
Contract AC02-76CH00016. 5p. (CONF-810957—6). NTIS, 
PC A02/MF A0O1. Order Number DE82010251. 

From Joint IAEA/NEA consultants meeting on uranium 
= ian resonance parameters; Vienna, Austria (28 Sep 
1). 

Pu possesses a value for the dilute resonance capture inte- 
gral that is mostly due to the resonance at 1.056 eV. It is important 
to the neutron economy of a reactor to know the accurate size of 
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the resonance, i.e., GAMMA/sub n/ and GAMMA/sub y/. The 
HFBR fast chopper facility has been used to make a determination 
of these resonance parameters. In this low energy region the inten- 
sity and resolution of the instrument are adequate for precise meas- 
urements. 


6530 Nuclear Theory 
REFER ALSO TO CITATION(S) 35049 


35130 (DOE/ER/10397—3) Theory of electron-induced 
reactions. Progress report, May 1, 1981-April 30, 1982. 
Onley, D.S.; Wright, L.E. (Ohio Univ., Athens (USA). 
Dept. of Physics). Dec 1981. Contract AS02-79ER10397. 
40p. NTIS, PC A03/MF AO1. Order Number DE82006920. 

Progress is reported on the following studies: (a) finite-size 
and charge corrections to the virtual photon spectrum, (b) electron 
pair production, and (c) electroproduction of pions. (WHK) 


35131 (DOE/ER/10576—3) Band structure and nuclear 
dynamics. Scharff-Goldhaber, G. (Cornell Univ., Ithaca, NY 
(USA); Brookhaven National Lab., Upton, NY (USA)). 
1981. Contract AC02-80ER10576. 16p. (BNL—30190; 
CONF-810920—21). NTIS, PC A02/MF AOl. Order 
Number DE82007521. 

From 4. international symposium on _neutron-capture 
gamma-ray spectroscopy and related topics; Grenoble, France (7 

1981). 

~~ The relation between the Variable Moment of Inertia model 
and the Interacting Boson Model are discussed from a phenomeno- 
logical viewpoint. New results on ground state mean-square radii in 
nuclei far from stability are reported, and a discussion of band 
structure extending to high angular momentum states and methods 
of extracting information on the underlying dynamics is given. 
(WHK) 


35132 (LYCEN—8081) Nuclear critical opalescence and 
electromagnetic probes. Delorme, J. (Lyon-1 Univ., 69 - Vil- 
leurbanne (France). Inst. de Physique Nucleaire). 1980. 15p. 
(CONF-8009156—6). NTIS (US Sales Only), PC A02 
A01. Order Number DE81700847. 

From Symposium on perspectives in electro-and photo-nu- 
clear physics; Saclay, France (29 Sep 1980). 

A description of nuclear critical opalescence is presented 
with emphasis on the information which can be gained from elec- 
tromagnetic probes. The connection with standard nuclear physics 
treatments is given. Experimental possibilities are reviewed. Present 
information from electron scattering is shown to be unconclusive. 
The maximum sensitivity to critical phenomena would be attained 
by measurements of longitudinal spin form factors. Photopion reac- 
tions are analyzed in this spirit and found to be promising. 


35133 (LYCEN—8088) Status of nuclear critical opales- 
cence. Delorme, J. (Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire). Dec 1980. I1p. 
(CONF-8011107—14). NTIS (US Sales Only), PC A02 
A01. Order Number DE81700848. 

From Workshop on nuclear physics with real and virtual 
photons: from collective states to quarks in nuclei; Bologna, Italy 
(25 Nov 1980). 

The present information on the pion mode in nuclei is rather 
adverse to strong critical opalescence phenomena. Energy levels 
are interpretable in terms of a rather weak particle-hole force 
where the pion attraction is counterbalanced by short range repul- 
sion. Form factor measurements permit more direct exploration of 
the longitudinal spin-isospin correlations. 


35134 (UM-P—81/34) Dipole states in the interacting 
boson model. Morrison, I.; Weise, J. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1981. 28p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE81700851. 

The structure of dipole states in nuclei is investigated within 
the framework of the Interacting Boson Model by introducing an 
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L=1~" Gipole) boson. The predictions of the model are compared 
with the standard surface quadrupole phonon techniques in '**Nd. 
Simple analytical results can be obtained in the rigid rotor (SU(3)) 
limit of the IBM. 


35135 What governs the accuracy of distorted-wave ap- 
proximations, MacMillan, D.S.; Redish, E.F. (Department of 
Physics and Astronomy, University of Maryland, College 
Park, Maryland 20742). Physical Review Letters; 48: No. 6, 
391-394(8 Feb 1982). 

The accuracy of the distorted-wave approximation for in- 
elastic scattering is studied in a solvable model. By formulating the 
scattering problem as an integral equation, the inhomogeneity can 
be identified as the distorted-wave approximation, and the norm of 
the kernel as the convergence parameter of the multistep series. 
The convergence parameter is studied as a function of dimension- 
less control parameters in order to extract what governs the con- 
vergence of the series. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) 33847, 34424, 34632 


35136 (AD-A—105864/3) Cherenkov radiation produced 
by 100 MeV electrons. Master's thesis. McLaughlin, D.E. 
(Naval Postgraduate School, Monterey, CA (USA)). Jun 
1981. 49p. NTIS, PC A03/MF AO1. 

It is proposed that electromagnetic radiation of a specified 
frequency can be produced as a result of stimulated Cerenkov radi- 
ation in a dielectric resonator excited by a superluminal electron 
beam. The frequency generated is a function of three physical pa- 
rameters. They are the electron energy, the thickness of the dielec- 
tric resonator and its index of refraction. This work provides a 
theoretical derivation for predicting the frequency of stimulated 
Cerenkov radiation in a dielectric slab. The first experimental re- 
sults using extremely relativistic electrons are reported, and the 
problems encountered are outlined with some suggestions from im- 
provements. The results of this validation show that the observed 
frequency differs from the predicted frequency by less than 1.5%. 
Incidental to the conduct of this experiment, ordinary Cerenkov ra- 
diation in the usual cone was observed in air at microwave frequen- 
cies. A possible application of the stimulated Cerenkov process as 
an electron beam monitor is briefly discussed. 


35137 (AD-A—108726/1) Propagation of a relativistic 
charged particle beam through an air medium with conducting 
boundaries. Final report. Lemke, R.W.; Dreyer, K.A. (Air 
Force Weapons Lab., Kirtland AFB, NM (USA)). May 
1980. 15p. IS, PC A02/MF AOl. 

Many propagation experiments involve firing a relativistic 
charged particle beam into a column of air bounded by the con- 
ducting walls of a drift tube. In this investigation, the extent to 
which the magnitude of the resulting return current and, hence, the 
stability of the propagating beam is affected by the presence of con- 
ducting boundaries. Maxwell's equations are employed to derive 
the appropriate wave equation. This equation is transformed into a 
diffusion equation which is numerically solved for various bound- 
ary parameters. 


35138 (INIS-mf—6851, pp v) Radiation transfer under 
sea surface. Kusuma, W.; Mulyadi (Lembaga Penerbangan 
dan Antariksa Nasional, Jakarta (Indonesia). Proyek Telede- 
teksi Sumber Alam). 1980. (In Indonesian). Dep. NTIS (US 
Sales Only). 

From 7. national symposium on physics; Jakarta, Indonesia 
(1 Jan 1979). 

Energy transfer of radiation in water can be obtained from 
the adsorption and scattering processes. Changes in rays intensity 
can be known by measuring the intensity of radiation. Information 
on the inherent radiation properties of water can be detected. Se- 
lective absorption and the volume scattering are very important if 
the ray distribution is deep enough in the water. 
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35139 (MATHS-RES—145) Direct numerical solution of 
the integral equation for neutron — down, Evans, G.A.; 
Hyslop, J.; Mor; rgan, A.P.G. (Loughborough Univ. of Tech- 
nology (UK)). ov 1979. lips N S, PC A02/MF AOl1. 

A recursive numerical integration scheme based on a method 
which is applicable to an infinite nonabsorbing medium is present- 
ed. The solution possesses a finite discontinuity providing a very 
stringent test of the recursive quadrature scheme. The accuracy and 
efficiency of the method are tested and comparisons are made with 
the results obtained from an alternative form of the basic equations. 


35140 (IKF—39, pp 32-34) Search for collective oriented 
electron emission following heavy ion passage through solids. 
Astner, G.; Hultberg, S.; Lundin, L.; Ramanujam, R. 
(Stockholm Univ. (Sweden). Fysiska Institutionen); Mann, 
R. (Gesellschaft fuer yrs age ung . m.b.H., Darm- 
stadt (Germany, F.R.)); Schumann, S tischkorn, H.J.; 
Reichhardt, G.; Schader, J.; Gadinawall, K.O. [nd]. (In 
German). NTIS (US Sales Only), PC A08/MF AOI. 

In Annual report 1979. Chapter 1. Heavy-ion atomic physics. 


35141 (IKF—39, pp 75-76) Elastic and —— — 
ing of gamma radiation at NaCl monocrystals. Kn | x 
Jex, H.; Muellner, M. {nd}. (In German). NTIS ws. Sales 
Only), PC A08/MF AOl 

In Annual report 1979. Chapter 1. Nuclear solid-state phys- 
Ics. 


6550 Medical Physics 


REFER ALSO TO CITATION(S) 33438, 34536 


35142 (IAEA-TECDOC—249, pp 65-74) Use of the fer- 
rous sulphate dosimeter as transfer instrument for calibrating 
clinical dosimeters. Simoen, J.P.; Chartier, M.; Pages, L. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Lab. de are des Rayonnements 
Ionisants). Aug 1981. Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

Thirty-two calib ibrations have been performed. All dosimeters 
were of the same type and had previously been calibrated in terms 
of exposure for cobalt-60 gamma-rays. The calibration was per- 
formed in the user's beam, under conditions as close as possible to 
the usual ones, a point of particular importance for accelerator 
beams. The dosimeter to be calbrated and the transfer dosimeters 
were successively irradiated under identical conditions, i.e. for the 
same incident beam and at the same position in a reference water- 
equivalent phantom. Organizational aspects are discussed. 


35143 (IAEA-TECDOC—249, pp 89-94) Review of the 
results obtained by the NPL/PTB Fricke dosemeter calibra- 
tion service in German radiological centres. Feist, H. (Physi- 
kalisch-Technische Bundesanstalt, Braunschweig (Germany, 
F.R.)). Aug 1981. Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

An intercomparison service is arranged as follows: Fricke 
solution sealed in pharmaceutical glass ampoules is made available 
by the NPL (British National Physical Laboratory) twice a year. 
The PTB (Physikalische Technische Bundesanstalt) distributes the 
dosemeters to the participating institutions, collects them after irra- 
diation, and returns them to the NPL for evaluation after 5 weeks, 
usually. A water phantom and data sheets to protocol details are 
provided by PTB. Irradiation in the water phantom is carried out 
using Co, high energy electrons(>8 MeV), and megavoltage pho- 
tons. The absorbed dose determinations using Fricke solution usual- 
ly give values that are approximately 3% higher than results of ion- 
ization chamber measurements. The composition of the ionization 
chamber appears to affect the conversion factor. In one hospital, 
measurements with Fricke dosemeters disclosed a 10% deviation 
from the assumed dose rate. 
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35144 (IAEA-TECDOC—249, pp 129-135) Absorbed 
dose determination with ionization chambers in photon and 
electron beams. Johansson, K.A.; Mattsson, L.O. (Goeteborg 
Univ. (Sweden). Institutionen foer Radiofysik). Aug 1981. 
Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

The International Commission on Radiation Units and Meas- 
urements had published general recommendations on dosimetry 
procedures for photon and electron beams. The procedure recom- 
mended in the present Nordic protocol is described. In view of its 
simplicity and precision, the use of air ionization chambers is rec- 
ommended, and its calibration described. The total perturbation 
factor is introduced in the modified Bragg-Gray equation to correct 
the disturbance of the particle fluence caused by the insertion of the 
ionization chamber. The value of this factor depends on the size 
and construction of the chamber and on radiation beam quality. It 
includes corrections for three different effects. An accurate knowl- 
edge of the stopping power ratio is required. For photon beams 
with maximum energies above 1 MeV and electron beams with en- 
ergies above 10 MeV, the absorbed doses at the reference point 
should be determined in a water-filled phantom. For electron ener- 
gies in the range 1-10 MeV it should be measured in a solid phan- 
tom. Differences in the absorbed dose determination following 1972 
recommendation compared to methods given in the new protocol 
may reach 3 to 4% in extreme cases, such as electron beams with 
energies from 1-10 MeV, where a plane parallel chamber is recom- 
mended now. 


35145 (IAEA-TECDOC—249, pp 137-144) High energy 
radiation dosimetry and cavity theory. A re-examination. Fre- 
gene, A.O. (Department of Radiation Biology and Radio- 
therapy, College of Medicine, Lagos Univ., Nigeria). Aug 
1981. Dep. NTIS (US Sales Only). 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 


Vienna, Austria (2 4 94 1979). 


High energy dosimetry by a solid or partly solid cavity of 
material different from the medium, either by an ionisation chamber 
and applying the Csub(lambda) and Csub(E) concept, or by LiF, 
has in general been carried out at varying radiation energies with 
the cavity or wall material and its thickness virtually ignored. This 
approach which entails the application of Bragg-Gray relation and 
not an appropriate cavity expression cannot be right. Csub(lambda) 
and Csub(E) data obtained by a limited semi-empirical expression 
which takes full account of chamber wall material and thickness are 
compared with Csub(lamda) and Csub(E) data by the only other 
approach in the literature (Nahum and Greening 1978) which takes 
account of wall material and thickness. Recommended ICRU 
values (1969, 1972) are also presented, for obvious reasons. A simi- 
lar parameter, the LiF response to high energy radiation relative to 
Co photons as estimated by the semi-empirical approach, is also 
compared with existing theoretical data and normalised FeSO, esti- 
mates. 


35146 (IAEA-TECDOC—249, pp 111-128) Postal dose 
intercomparison for high energy X-rays and electrons with 
TLD. Ruden, B.I. (International Atomic Energy Agency, 
Vienna (Austria). Div. of Life Sciences); Biggs, P.J.; Boyer, 
A.L. (Massachusetts General Hospital, Boston (USA)); Jo- 
hansson, K.A. (Goeteborg Univ. (Sweden). Institutionen 
foer Radiofysik); Kase, K.R.; Bjaerngard, B.E. (Harvard 
Medical School, Boston, MA (USA)). Aug 1981. NTIS (US 
Sales Only), PC A09/MF AOI1. 

From Advisory group meeting on intercomparison proce- 
dures in the dosimetry of high-energy X-ray and electron beams; 
Vienna, Austria (2 Apr 1979). 

is study concerns the accuracy and precision of the 
IAEA/WHO LiF TLD system used in intercomparison by mail of 
absorbed doses from ©Co +y-radiation, 4-25 MV X-rays, and 4-20 
MeV electrons. The system employs 160 mg LiF powder in poly- 
styrene capsules, which are placed at 5 or 7 cm depth in water for 
Co y-radiation and high energy X-rays and at 10 to 12 cm depth 
in water for 4-20 MeV electrons and irradiated to doses close to 
200 rad (2.00 Gy). The dosimeters are mailed to the IAEA Dosi- 
metry Laboratory and read out under conditions to minimize vari- 
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ations in instrument sensitivity. The precision of the readout tech- 
nique, using 3 capsules per irradiation and the readout of 5 aliquots 
per capsule, is characterized by 0.2% standard deviation of the re- 
sulting mean. Since random errors during the irradiation are added, 
the detectable systematic discrepancy in dose delivery, at the 95% 
confidence level, is +-2% for Co, +-3% for high energy X-rays, 
and +-3% for 12-20 MeV electrons. For electrons of 7-11 MeV 
energy, the detectable difference is estimated, on less solid grounds, 
to be about +-5%. However, the latter figure may be expected to 
be reduced if the energy dependence in this range can be deter- 
mined with higher accuracy. At 4 MeV or lower energy, consider- 
able difficulties can be expected due to energy dependence and 
random errors. The response of the LiF dosimeter to X-rays and 
electrons, compared with that for °°Co y-radiation, was determined 
to decrease from 1.00 for 4 MVX-rays to 0.98 for 25 MV X-rays 
and to 0.96 for 12-20 MeV electrons. 


35147 (INIS-SU—39, pp 85-90) Moments of the dose 
distribution density in X-ray diagnostics. Ivanov, V.I.; Sali- 
mov, O.N. 1980. (In Russian). Dep. NTIS (US Sales Only). 
In Problems on dosimetry and radiation protection. No. 19. 
The moments of the dose distribution density are determined 
as a first step in searching the methods of reducing the sample 
volume at a given error of average dose evaluation. 


35148 (INIS-SU—S57, pp 205-210) Dose functions for 
target zone in contact gamma-therapy. Sul’kin, A.G. 1980. 
(In Russian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

Possibility of using polynominal TAR approximation (tissue- 
air relation) for internal cavity and internal tissue therapy using 
®Co and '’Cs radionuclides during calculating dose fields in the 
zone of tumour growth, is shown. Error occurring during calcula- 
tion without account of weakening and multiple radiation scattering 
in tissue-equivalent medium, is evaluated. The simplest point 
sources and irradiators, consistant of several sources, are consid- 
ered. Isodose maps are calculated. A table of relative error, occur- 
ring during calculating dose rate of ®Co and 1°"’Cs radiation with 
account of only geometric weakening, is presented. 


35149 (INIS-SU—S7, pp 200-204) Experimental determi- 
nation of dose distributions from Cf**? therapeutic sources. 
Elisyutin, G.P.; Komar, V.Ya.; Chulkin, V.L. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

A simple methods of evaluating dose distributions of thera- 
peutic sources on the base of Cf, is presented. 
Radiophotoluminescent alumophosphate glasses of FYD-6 dose- 
meter of TOSHIBA firm (Japan) have been used as detectors. 
Dose, produced by y-radiation of **Cf, has been measured direct- 
ly, and neutron radiation has been registered by measuring A-radi- 
ation, formed during *'Si decay, which is formed by *'P(m, p)**Si 
reaction during glass irradiation with fast neutrons f-radiation of 
51Si has been registered by Vavilov-Cherenkov radiation, occurring 
in glass. Thus, it is possible to measure the dose of neutron and y- 
radiation of sources simultaneously, disregarding contribution of 
thermal neutrons (<5%). Methods and applied devices are de- 
scribed, diagrams of radiation weakening are presented. Measuring 
error is determined. The suggested method is advisable in clinic in- 
vestigations. ~ 


35150 (INIS-SU—S57, pp 195-200) Some physico-dosime- 
tric characteristics of pin therapeutic sources based on Cf?°?, 
Elisyutin, G.P.; Komar, V.Ya.; Maslyaev, P.F. 1980. (In 
Russian). Dep. NTIS (US Sales Only). 

In Radiation techniques. Issue 19. Questions of nuclear sci- 
ence and techniques. 

Investigation of distribution uniformity of activity by the 
length of "pin type” sources made of Cf, used for therapy of 
neoplasms is conducted. Two investigation methods are described: 
by means of hole collimator and by means of autoradiography of 
the source on the X-ray film. Descriptions of installation designs for 
measurements are presented. Example diagram of activity distribu- 
tion by length is given, mathematical expressions for error evalua- 
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tion are presented. It is concluded that sources made of steatite 
have essential range by activity in the active part and essential non- 
uniformity by length. The sources made of **Cf have non-uniform- 
ity not nore than 10-15%, and range not more than 10%, that is 
pointed out in the source certificate. 


35151 Effects of hydrogenous and nonhydrogenous filters 
on the quality of a p(66)Be(49) neutron beam. Rosenberg, I; 
Awschalom, M.; Ten Haken, R.K. (Neutron eo 1. Fa- 
cility, Fermi National Accelerator Laborato 

500, Batavia, Illinois 60510). Medical Physics; 
203(Mar 1982). 

The hardening effects of hydrogenous and nonhydrogenous 
filters on a p(66)Be(49) neutron beam have been investigated. It 
was found that all materials studied, Teflon, aluminum, lead, steel, 
and polyethylene, harden the neutron beam, albeit polyethylene to 
a greater extent. Relationships were found to exist between the at- 
tenuation of a filter and its hardening effect, and also between the 
build-up characteristics and the depth for half-maximum dose of the 
hardened beams. 


: No. 2, 199- 


6560 Solid State Physics 


35152 (UCRL—86483) Metallization of some simple sys- 

tems. Ross, M.; McMahan, A.K. (Lawrence Livermore Na- 

tional Lab., CA (USA)). 1981. Contract W-7405-ENG-48. 
. (CONF-810828—7). NTIS, PC A02/MF A0Ol. Order 
umber DE82005187. 

From Conference on high pressure physics; Bad Honnef, 
F.R. Germany (Aug 1981). 

We discuss the metallization of Xe, Ar, He, Is, He, and Ne in 
terms of some recent theoretical work and shock-wave experiments. 
New shock-wave data on liquid hydrogen and deuterium leads to a 
predicted pressure above 3 Mbar for the appearance of a monato- 
mic metal phase. We expect CsI to become metallic near 0.8 Mbar. 


35153 Electronic charge density and bonding in two 
NiAs-type solids: TiS and VS. Nakahara, J.; Franzen, H.; 
Misemer, D.K. (Ames Laboratory-USDOE and Department 
of Chemistry, Iowa State University, Ames, Iowa 50011). 
Journal of Chemical Physics; 76: No. 8, 4080-4088(15 Apr 
1982). W-7405-ENG-82. 

The electronic band structure and charge densities for two 
transition metal monosulfides TiS and VS, with the NiAs-type 
structure have been calculated using the band theoretical Green's 
function technique. The results of these calculations are interpreted 
in terms of chemical bonding and stabilization effects in the solid. It 
is found that the charge density of the transition metal d-like elec- 
trons is maximized in the direction through centers of triangular 
faces of the octahedrally coordinated sulfur atoms, rather than 
along the c axis between adjacent metal atom layers, a distribution 
which was originally believed to stabilize the NiAs-type structure. 


35154 Multiphase layered oxide growth on pure metals, I. 
General formulation. Fromhold, A.T. Jr. (Theory Group, 
Metals and Ceramics Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Journal of Chemical 
Physics; 76: No. 8, 4260-4274(15 Apr 1982). 

A general formulation for the simultaneous growth of any 
number of layered planar oxide phases on a pure metal under diffu- 
sion-controlled conditions has been developed. Four individual situ- 
ations have been developed in detail, namely, situations in which 
the predominant mode of ion transport is by cation interstitials, 
cation vacancies, anion interstitials, or anion vacancies. The gener- 
alized formulation enables the determination of quasi-steady-state 
growth kinetics following step function changes in the experimental 
conditions such as ambient oxygen pressure or temperature. Nu- 
merical evaluation of the coupled growth equations for the individ- 
ual phases is required to deduce the general predictions of the 
theory. In the limit of two-layer growth by cation interstitial diffu- 
sion, the present formulation reproduces the earlier results of From- 
hold and Sato. 


65 PHYSICS RESEARCH 
6561 Superconductivity 


35155 Magnons at the Curie temperature. Poling, D.A. 
(New Mexico National Laboratory, Los Alamos, New 
Mexico 87501). Journal of Applied Physics, 53: No. 3, 
1866(1 Mar 1982). 

Random phase approximations (RPA) have very successfully 
treated spin wave excitations in Heisenberg ferromagnets at low 
temperatures. The role played by these magnons at the order-disor- 
der transition, however, has been a topic which has eluded RPA 
theories to date. In light of recent data’, the idea of magnons at the 
Curie temperature and above has become more difficult to refute. 
This adds incentive to attempt to model interacting magnons at the 
Curie temperature. This work examines some attempts to formulate 
higher random phase approximations and discusses why they fail as 
they approach the transition temperature. A new interpretation of 
some work by Parmenter and author? is presented. The nature of 
the approximations made in that work is discussed, and an attempt 
is made to eliminate incorrect contributions from the energetically 
disfavored paramagnetic state to the correct magnon renormaliza- 
tion. A solution is presented which has the proper low temperature 
behavior as demonstrated by Dyson® restored and the reentrant be- 
havior eliminated. An examination of how close this model comes 
to behaving correctly is performed, and a comparison is made to 
some recent work by Parmenter‘ 


Comment on a Monte Carlo test of theories for the 
planar model, the F model, and related systems. Swendsen, 
R.H. (Physics Department, Brookhaven National Labora- 
tory, Upton, New York 11973). Physical Review [Section] B: 
Condensed Matter; 25: No. 3, 2019-2021(1 Feb 1982). 

The numerical method of Shugard, Weeks, and Gilmer is 
shown to contain systematic errors that prevent it from testing the- 
ories of planar and roughening models. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 34227, 34228, 34229, 34230, 34237, 34238, 
34240, 34252, 34273 


35157 (AD-A—100848/1) Assessment of superconducti- 
vity enhancement claimed to occur in small particle-normal 
metal matrix composite superconductors. Ashkin, M. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Research 
and Development Center). 20 Feb 1978. 36p. NTIS, PC 
A03/MF AOl1. 

The claims of substantially enhanced superconducting transi- 
tion temperature, T sub c, and upper critical field, H sub c2, are 
judged implausible. This conclusion was reached by comparing the 
claims with what is theoretically expected using current theories, 
experimental results, and concepts of superconductivity of high-T 
sub c material. However, the Battelle approach holds some promise 
of achieving both good mechanical and good superconducting 
properties in a practical conductor. AC losses and proximity effects 
in the composites need careful consideration in the evolution of a 
practical composite conductor. 


35158 Elastic Green's function for the pinned flux-line 
lattice in a type II superconductor*. Kerchner, H.R. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, 
Tennessee). Journal of Low Temperature Physics; 46: No. 3, 
205-236(1 Feb 1982). W-7405-ENG-26. 

The elastic Green's function for the pinned flux-line lattice in 
the critical state is defined and evaluated in the coherent potential 
approximation. The presence of pinning sites contributes an addi- 
tional restoring force, which must be calculated within a complete 
thoery of the critical state, but which can be measured. Results are 
given for the dependence of the Green's function on the density of 
strong flux-line pins, and a criterion is derived for the applicability 
of the dilute-limit approximation. This criterion is never satisfied 
near the upper and lower critical fields. Assuming that the pins all 
interact sufficiently strongly with the flux-line lattice to exceed the 
threshold criterion, we find that the Green’s function decreases (the 
flux-line lattice becomes more rigid) with increasing pin density. 
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6570 Theoretical Physics 
REFER ALSO TO CITATION(S) 34612, 35290, 35333 


35159 (BNL—30554) Estimating many variances. Rob- 
bins, H. (Brookhaven National Lab., m Unt pton, NY (USA)). 
1981. Contract AC02-76CH00016. 15p. YCONF- 8106199— 
1). NTIS, PC A02/MF AO1. Order Number DE82006936. 

From 3. Purdue symposium on statistical inference; West La- 
fayette, IN, USA (8 Jun 1981). 

Suppose that an unknown random parameter @ with distribu- 
tion function G is such that given 0, an observable random variable 
x has conditional probability density f(x / @) of known form. If a 
function t = t(x) is used to estimate 0, then the expected squared 
error with t to the random variation of both @ and x is: E(t- 

6)? = f f (t(x)-6)? f(x parallel @)dx dG(@). For fixed G we can seek 
to minimize this equation within any desired class of functions t, 
such as the class of all linear functions A + Bx, or the class of al 
Borel functions whatsoever. 


35160 (FIAS-R—67) Relativistic formulations with Blan- 
kenbecler-Sugar reduction technique for the three-particle 
system. Morioka, S.; Afnan, I.R. (Flinders Univ. of South 
Australia, Bedford Park. Inst. for Atomic Studies). May 
1980. 26p. NTIS Nod Sales Only), PC A03/MF AO1. Order 
Number DE8170084 

A critical tie for two-types of three-dimensional co- 
variant equations for the three-particle system obtained by the Blan- 
kenbecler-Sugar reduction technique with the Whitghtman-Garding 
momenta and the usual Jacobi variables is presented. The relations 
between the relativistic and non-relativistic equations in the low 
energy limit are discussed. 


35161 (LAPP-TH—29) Simple sum formula for Clebsch- 
Gordan coefficients. Din, A.M. (Grenoble-1 Univ., 74 - 


Annecy (France). Lab. de Physique des Particules). Jan 
1981. 6p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE81700813. 

A simple identity involving a sum of Clebsch-Gordan coeffi- 
cients is derived with zero magnetic quantum numbers. 


35162 Solution of an inverse, elastic-wave scattering 
problem. Baker, G.A. Jr. (Theoretical Division, University 
of California, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Journal of the Acoustical Soci- 
ety of America; 71: No. 4, 785- -78Apr 1982). 

A method is developed which in principle solves the inverse, 
elastic-wave scattering problem for scatterers of spherical symme- 
try which are described as a continuous variation of the material 
parameters of the isotropic, homogeneous, solid, host medium. 


6580 Mathematical Physics 


35163 (UCID—18980-Rev.1) Existence of a last invariant 
of conservative motion. Hall, L.S. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 13 Jan 1982. Contract W-7405- 
ENG-48. 48p. NTIS, PC A03/MF A0Ol1. Order Number 
DE82010215. 

A general theory of integrable systems in two dimensions is 
formulated and applied. (The theory also has applications to more 
dimensions). The constraints are found which admit to general inte- 
grability of the orbits for magnetic forces as well as for forces de- 
rivable from a potential. When a system admits a given invariant, 
the invariant is found. A number of examples including known and 
apparently previously unknown invariants are given. The theory of 
exact integrals of the motion also can be extended to the derivation 
of approximate invariants. The general theory admits a variational 
principle, among other approximation techniques, for the computa- 
tion of a best approximate invariant. The age gal of the general 
cubic potential with one symmetric coordinate, V = 1/2 Ax? + 1/ 
2 By? + Cx*y + 1/3 Dy?’ (of which the well-studied Henon-Heiles 
potential is the special case for A = B and C = -D), is examined in 
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35164 (DOE/TIC—10192-Rev.1) Glossary of fusion 
energy. Whitson, M.O. (ed.). (Department of Energy, Oak 
Ridge, TN (USA). Tech Gea Information Center). Jan 1982. 
45p. NTIS, PC A03/MF AOl. Order Number DE81029495. 

This glossary gives brief descriptions of approximately 400 
terms used by the fusion community. Schematic diagrams and pho- 
tographs of the major US experiments are also included. (MOW) 


7001 Plasma Research 
REFER ALSO TO CITATION(S) 35254, 35257 


35165 (AAEC/E—515) ADL1 - an atomic data library 
for use in computing the behaviour of plasma devices includ- 
ing fusion reactors. Clancy, B.E.; Cook, J.L.; Rose, E.K. 
(Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights). May 1981. 15p. NTIS (US Sales 
Only), PC A02, A01. Order Number DE81700825. 

A data library with self-descriptive format is presented. This 
library provides on a fixed temperature grid, reaction rate coeffi- 
cients, effective degree of ionisation and data for line radiation 
power emission for 59 ion or neutral species. Data are presented for 
neutral and ionised atoms of the hydrogen isotopes and for 49 ‘im- 
purity’ ion species ranging from helium-3 and -4 to uranium. Data 
origins are also discussed. 


35166 (AD-A—100802/8) Resonance absorption of laser 
light by warm and cold plasmas. Master's thesis. Ruble, J.H. 
Jr. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Mar 1981. 161p. NTIS, PC 
A08/MF A011. 

This is a study of the mechanisms and results of resonance 
absorption in warm and cold plasmas. Maxwell's equations and the 
plasma fluid equations (neglecting ion motion and assuming wave- 
like solutions in the x-direction) are linearized. The linearization is 
accomplished for a plasma with a positive number density gradient 
in the z-direction. Second-order equations are derived from the lin- 
earized set. These second-order equations are differenced and 
solved in the z-direction for the TM mode of propagation using a 
two-sweep algorithm with zero and radiation boundary conditions. 
The characteristics of the field quantities are investigated at various 
temperatures. Further N sub 1 (the plasma wave), the temperature 
of the hot electrons, and the nonlinear Ponderomotive force are 
calculated. Finally, resonance absorption by the plasma is calculat- 
ed and peak absorptions of 50% are observed for both cold and 
low temperature warm plasmas. The validity of the assumptions is 
discussed referencing both power and temperature concerns. Possi- 
ble nonlinear and time-dependent modifications to the theory are 
discussed. Landau damping is derived and its limitations considered. 
The two-sweep algorithm is found to give accurate results and its 
amenability to computer application makes it a desirable method. 


35167 (AD-A—108287/4) Simple analysis of light ion 
beam losses in deuterium channels. Memorandum 
report. Colombant, D.G.; Goldstein, S.A. (JAYCOR, Alex- 
-—" VA (USA)). 16 Nov 1981. 29p. NTIS, PC A03/MF 
AOl. 


Simple analysis of both ion beam energy losses and beam 
current density reduction is presented for deuterium plasma chan- 
nels. It is found that whereas an optimum density may exist for re- 
ducing the beam energy losses in the channel, no optimum density 
can be found to minimize the beam current density reduction. 
Plasma channel radius effects are then examined. It is found that 
the total ion beam energy loss is not strongly dependent on the ini- 
tial channel radius. We conclude that final focusing elements in 
conjunction with channels initially at rest allow for multiterawatt 
beams to be transported efficiently to 1 sq cm targets while the 
channel cross-section can be larger. 
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35168 (AD-A—108360/9) Physical mechanism of wave- 
Soggy: in a curved magnetic field. Memorandum 
eA ng J.D.; Drake, J.F. (Naval Research Lab., 
b ~~ (USA)). 27 Nov 1981. 24p. NTIS, PC 
The physical mechanism of wave-particle resonances in a 
curved magnetic field is investigated. Specifically, the energy ex- 
change process between a wave and resonant curvature drifting 
particles is discussed. A general expression for the wave damping/ 
growth rate is derived based upon physical arguments. The theory 
is applied to the lower-hybrid-drift instability and nonlinear conse- 
quences are discussed. 


35169 (AD-A—109037/2) Catoptric x-ray optical system 
(for use in laser-fusion diagnostics). Annual technical report 1 
oct 80-30 sep 81. McGee, J.F. (Saint Louis Univ., MO 
(USA). Dept. of Physics). 30 Nov 1981. 20p. NTIS, PC 
A02/MF AOl1. 

A compound x-ray imaging device is being developed as an 
aid in the diagnostics of a laser-fusion process which involves a 
pellet about 100 microns in diameter. While previous reports have 
dealt with the use of certain aspheric surfaces in the x-ray imaging 
process, this report is confined to a thorough investigation of the 
use of Abbe’s sine condition at grazing angles of incidence in the 
case of a single reflector. 


35170 (DOE/ET/53017—T2) Plasma spectroscopy in the 
presence of fast particles. Jayakumar, R.; Fleischmann, H.H. 
(Cornell Univ., Ithaca, NY (USA). School of Applied and 
Engineering Physics). Sep 1981. Contract AS02-76ET53017. 
59p. NTIS, PC A04/MF A0O1. Order Number DE82010952. 

The influence of monoenergetic fast charged particles pres- 
ent in a Maxwellian plasma on excitation and ionization processes is 
studied in the context of plasmas and fast particle diagnostics. It is 
shown that the influence can be significant for relative fast-particle 
densities as low as 10~* On the other hand, the indirect influence 
through secondary electrons is found to be small in an approximate 
analytical calculation. Allowed transitions are significantly en- 
hanced in the presence of fast particles while spin-forbidden excita- 
tions are hardly affected. Although the limiting conditions for 
LTE, partial LTE or corona equilibria are nearly unaltered, the 
populations of highly excited states are enhanced. Under partial- 
LTE conditions, this enhancement occurs without significantly in- 
fluencing the relative populations of these upper levels. Illustrative 
calculations on the intensities and intensity ratios for outer and 
inner shell lines of diagnostic interest are presented. 


35171 (DOE/ET/53036—32) Ion thermal conductivity 
for a pure tokamak plasma. Bolton, C.; Ware, A. (Texas 


Univ., Austin (USA). Fusion Research Center). Oct 1981. 
Contract AC05-76ET53036. 48p. NTIS, PC A03/MF AO0Ol1. 
Order Number DE82007781. 

The neoclassical and Pfirsch-Schlueter component of the ion 
heat conduction for a pure hydrogen Tokamak plasma are recalcu- 
lated without assuming large aspect ratio and without neglecting 
energy scattering collisions. Using a model collision operator the 
conductivity is determined numerically for various collision fre- 
quencies and aspect ratios. An approximate algebraic expression is 
fitted to the results. Even for comparatively large aspect ratios(~ 
10) energy scattering increases the conductivity in the banana 
regime by about 50% and for small aspect ratios(~ 3.3) the 
Pfirsch-Schlueter contribution causes a further increase of approxi- 
mately 60%. 


35172 (DOE/ET/53042—11) Investigation of the micro- 
wave emission from the PRETEXT tokamak. Gandy, R.F. 
(Texas Univ., Austin (USA). Fusion Research Center). Oct 
1981. Contract AS05-77ET53042. 149p. NTIS, PC A07/MF 
A01. Order Number DE82007783. 

A study of the microwave emission from the PRETEXT to- 
kamak has been conducted. Two types of emission have been ob- 
served: electron cyclotron and electron plasma frequency. Three 
general emission regimes have been identified. These regimes are 
best classified by the dimensionless parameter a, where a = w/sub 
pe//0/sub e/. 
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35173 (DOE/ET/53088—50) Curvature-driven instabil- 
ities in a hot-electron plasma: radial Berk, H.L.; 

Van Dam, J.W.; Rosenbluth, M.N.; S , DA. (Texas 
Univ., Austin (USA). Inst. for Fusion ies; Oak Ridge 
National Lab., TN (USA)). Dec 1981. Contract FG05- 
80ET53088; :W-7405-ENG-26. 76p. NTIS, PC A0S/MF A011. 
Order Number DE82006888. 

The theory of unfavorable curvature-driven instabilities is 
developed for a plasma interacting with a hot electron ring whose 
drift frequencies are larger than the growth rates predicted from 
conventional magnetohydrodynamic theory. A z-pinch model is 
used to emphasize the radial structure of the problem. Stability cri- 
teria are obtained for the five possible modes of instability: the con- 
ventional hot electron interchange, a high-frequency hot electron 
interchange (at frequencies larger than the ion cyclotron frequen- 
cy), a compressional instability, a background pressure-driven inter- 
change, and an interacting pressure-driven interchange. 


35174 (IPPJ—500) Reacting p project at IPP 
Japan. Miyahara, A.; Momota, H. (Nasove Univ. (Japan)). 
Jan 1981. 54p. NTIS, PC A04/MF A\ 

From Japan-US joint seminar on ol plasma; Los Ange- 
les, CA (15 Dec 1980). 

Contributed papers of a seminar on burning plasma are col- 
lected. An overview of the reacting plasma project in Japan is 
given and more specific topics concerning plasma and fusion phys- 
ics are addressed including burning plasma and requirements for 
design, plasma heating and diagnostics, tritium problems in plasma 
experiments, and a D(-) ion source using Si-semiconductors. 


35175 (IPPJ—521) Conducting liquid conveyer of plasma 
rings. Tomita, Y.; Mohri, A. (Na poya Univ. (Japan)). Jun 
1981. 17p. NTIS, PC A02/MF AO 

It is proposed that current-carrying plasma rings can be con- 
veyed in a cylindrical channel with a conducting liquid flow to 
which outer poloidal fields of the rings freeze. Fast tilting motion 
of the ring is stabilized when the liquid surface is set close to the 
ring within a critical distance. Effects of resistive tube duct in- 
stalled for the liquid are also examined. 


35176 (iPPJ—523) Edge cooling of hot plasma with the 
help of radio frequency wave. Ikuta, K.; Hatori, T. (Nagoya 
Univ. (Japan)). Jun 1981. 14p. NTIS, PC A02/MF AO0O1. 

The effect of the Radio Frequency (RF) potential on the 
trapped particles in Tokamaks is considered in detail. It is noted 
that the behavior of impurity derived from the RF potential can be 
applicable to the edge cooling of hot plasma using the radiation loss 
from the concentrated impurities in the plasma periphery. 


35177 (IPPJ—524) Observation of lower hybrid current 
drive in the JIPP T2 Torus:C. Ohkubo, K.; Takamura, S.; 
Kawahata, K.; Tetsuka, T.; Matsuura, K.; Noda, N.; Sa- 
kurai, K.; Tanahashi, S.; Fujita, J. (Nagoya Univ. (Japan)). 
Jun 1981. 34p. NTIS, PC A03/MF AO1. 

A toroidal current driven by the lower hybrid waves was 
observed in low density plasmas in the JIPP T-2. It is confirmed 
that RF-driven current is generated by momentum transfer of the 
lower hybrid waves to suprathermal electrons with the energy of 8- 
25 keV. The driving efficiencies in Tokamak and stellarator con- 
figurations are 1 kA/kW and 0.3 kA/kW at the power level of 40 
kW, respectively. Electron cyclotron emission measured by chang- 
ing the receiving frequency indicates that the current profile driven 
by RF is hollow. Enhanced electron cyclotron emission due to the 
pitch angle scattering of RF-driven runaway electrons is observed, 
and spikes in loop voltage and X-ray bursts appear coincidentally. 
In a long RF pulse, these rapid changes advance to relaxation oscil- 
lations. It is concluded that the pulsating changes originate in the 
instantaneous scattering of RF-driven runaway electrons by the un- 
stable waves excited at an anomalous Doppler resonance. 


35178 (IPPJ—527) End effects on the n 2 Pa in- 
stability in the reversed field theta-pinch. Aso, Y.; Wu, C.; 

Himeno, S. (Nagoya Univ. (Japan)). Jul 1981. 19p. NTIS, 
PC A02/MF AOl1 
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It is observed that n 2 rotational mode which appears in the 
field reversed configuration created by a theta-pinch can be stabi- 
lized if the ejected plasmas from the ends are guided out to the far 
ends of the apparatus by long axial solenoidal fields. This is under- 
stood from the fact that endshorting becomes no longer possible 
before the ejecting plasma tips reach to the ends. Measurement of 
plasma rotations just outside the separatrix suggests that both pref- 
erential diffusion loss and endshorting play a very important role 
for the n 2 mode. 


35179 (PPJ—528) Population inversion between the 
ground state and the first excited state in a recombining hy- 
drogen Furukane, U.; Tsuji, Y.; Oda, T. (Nagoya 
Univ. (Japan)). Jul 1981. 24p. NTIS, PC A02/MF A011. 

Plasma conditions for generating the population inversion 
between the ground and first excited states in a recombining hydro- 
gen plasma were investigated on the basis of the CR model. The 
population inversion can be realized when the three body recom- 
bination plays a dominant role in recombination regions of the elec- 
tron density and temperature to be fulfilled are demonstrated. 
Upper bounds of the ground state population density exist for a pair 
of the electron density and temperature. Larger inversion density 
can be obtained between the ground and first excited states than be- 
tween the excited levels. 


35180 (LA—9055-MS) Comments on ideal ballooning. 

Dagazian, R.Y.; Paris, R.B. (Los Alamos National Lab., 
(USA)). Jan 1982. Contract W-7405-ENG-36. 26p. 

NTIS, PC A03/MF AO1. Order Number DE82010020. 

Ideal ballooning modes are investigated for the case of plane 
magnetized slab geometry. Toroidal effects are simulated by a 
gravitational acceleration periodically varying along magnetic field 
lines. High shear is shown to be very effective in stabilizing these 
modes even when field line curvature is most unfavorable to their 
stability. 


35181 (LA—9120-MS) Preliminary Langmuir probe re- 
sults on the CTX gun experiment. Tuszewski, M. (Los 
Alamos National Lab., NM (USA)). Dec 1981. Contract W- 
7405-ENG-36. 16p. NTIS, PC A0Q2/MF AOl. Order 
Number DE82010024. 

Preliminary results obtained with a double Langmuir probe 
in the Compact Toroid experiment facility confirm the existence of 
a gun plasma of n ~ 5 x 10'*cm™* and T ~ 10 eV lasting for ~ 
250 to 400 ps, which is consistent with interferometry and Thom- 
son scattering data. The probe current characteristics as a function 
of voltage suggest non-Maxwellian features of the particles distribu- 
tion functions. 


35182 (ORNL/Sub—7676/2) Research support for 
plasma diagnostics on Elmo Bumpy Torus: study of diamagne- 
tic measurements for the electron rings and development of a 
ferromagnetic resonance magnetometer. Carpenter, K.H.; da- 
Silva, M.K. (Oak Ridge National Lab., TN (USA); Missouri 
Univ., Rolla (USA). Dept. of Electrical Engineering). Oct 
1981. Contract W-7405-ENG-26. 84p. NTIS, PC A05/MF 
A01. Order Number DE82007245. 

The bumpy cylinder MHD equilibrium code which was 
compared to the concentric current sheet model for the EBT elec- 
tron rings in a previous report has been subjected to additional nu- 
merical tests which confirm the validity of the previous work. Fur- 
ther analysis of the current sheet model as a means of calibration of 
the EBT diamagnetic diagnostic for perpendicular energy shows 
the model's simplicity is not the limiting factor in accuracy of the 
calibration. The fluctuations of the currents in the vacuum field 
coils were observed as voltage signals from the generator shunts. 
Significant low frequency components were observed that cannot 
be removed from diamagnetic signals by low pass filtering alone. A 
YIG magnetometer was developed and used to make test meas- 
urements of the diamagnetic field of the electron rings on EBT. 
The field values observed were on the order of 1 Gauss in a region 
where the vacuum field was about 600 Gauss. These values agree 
with the perpendicular energy diamagnetic flux diagnostic with rea- 
sonable assumptions for ring geometry. 
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(PPPL—1860) Direct-interaction approximation 
and statistically steady states of three coupled 
modes. Krommes, J.A. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). 19 Jan 1982. Contract AC02-76CH03073. 
14p. NTIS, PC A02/MF A0O1. Order Number DE82007676. 

The direct-interaction approximation is used to find statisti- 
cally steady states of a system of three modes, with complex fre- 
quencies, coupled by a quadratic nonlinearity. These states are 
compared to the exact predictions of an ensemble of realizations 
with Gaussianly distributed initial conditions. The direct-interaction 
approximation is shown to be reasonably successful in this context. 


35184 (RISO-M—2235) Limit cycle behaviour of the 
bump-on-tail and ion-acoustic instability. Janssen, P.A.E.M.; 
Rasmussen, J.J. (Risoe National Lab., Roskilde (Denmark)). 
Dec 1980. 35p. NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE81700828. 

The nonlinear dynamics of the bump-on-tail and current- 
driven ion-acoustic instability is considered. The eigenmodes have 
discrete k because of finite periodic boundary conditions. Increasing 
a critical parameter (the number density and the electron drift ve- 
locity respectively) above its neutral stable value by a small frac- 
tional amount A’, one mode becomes unstable. The nonlinear dy- 
namics of the unstable mode is determined by means of the multiple 
time scale method. Usually, limit cycle behaviour is found. A short 
comparison with quasi-linear theory is given, and the results are 
compared with experiment. 


35185 Detection of CF; radicals in a plasma etching reac- 
tor by laser-induced fluorescence spectroscopy. Hargis, P.J. 
Jr.; Kushner, M.J. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Applied Physics Letters; 40: No. 9, 
779-781(1 May 1982). 

Laser-induced fluorescence spectroscopy was used to detect 
ground-state CF: radicals in 13.56-MHz discharge plasmas sustained 
in C.F and CF, in a plasma etching reactor. Measurements of the 
relative CF2(X) density in each plasma as a function of discharge 
power demonstrated that CF: densities were significantly higher in 
the C.F. plasma. These results provide the first direct observation 
of CF,(X) radicals in a plasma etching reactor. 


35186 Unstable oscillatory Pierce modes of neutralized 
electron beams. Cary, J.R.; Lemons, D.S. (Institute for 
Fusion Studies, University of Texas, Austin, Texas 78712). 
Journal of Applied Fhysics; 53: No. 4, 3303-3304(Apr 1982). 
Contract W-7405-ENG-36. 

Oscillatory modes of the Pierce system have been calculated. 
These modes are found to have growth rates comparable to the 
previously investigated purely growing modes. When these modes 
are included, it is found that the Pierce system is unstable for most 
values of w/sub p/ L/Vo>7. 


35187 H™ beam emittance measurements for the Penning 
and the asymmetric, grooved magnetron surface-plasma 
sources. Smith, H.V. Jr.; Allison, P. (AT-2 (MS-818), Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Review of Scientific Instruments; 53: No. 4, 405- 
408(Apr 1982). Contract W-7405-ENG-36. 

Beam intensity and emittance measurements show that the 
H™ beam from our Penning surface-plasma source (SPS) has twice 
the intensity and ten times the brightness of the H~ beam from an 
asymmetric, grooved magnetron SPS. H™ ion temperatures of 5 eV 
for the Penning SPS and 22 eV for the asymmetric, grooved mag- 
netron are deduced by using a simple emittance theory and the 
present emittance measurements. 


35188 ACT-I: A steady-state torus for basic plasma phys- 
ics research. Wong, K.L.; Ono, M.; Wurden, G.A. (Prince- 
ton Plasma Physics Laboratory, Princeton University, Prin- 
ceton, New Jersey 08544). Review of Scientific Instruments; 
53: No. 4, 409-416(Apr 1982). Contract AC02-76CH03073. 

The construction and operation of a steady-state toroidal 
plasma device are described. The toroidal plasma can be maintained 
without ‘any rotational transform and the plasma quality is signifi- 
cantly better than that in linear devices. It opens up new areas for 
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basic plasma physics research. Examples of experiments on wave 
propagation, heating, and current generation are presented. 


35189 Instrument for synchronizing plasma diagnostic 
measurements with tokamak internal disruptions. Gerassi- 
menko, M.; Petrasso, R.; Seguin, F.H.; Ting, J. (American 
Science and Engineering, Inc., Cambridge, Massachusetts 
02139). Review of Scientific Instruments; 53: No. 4, 432- 
435(Apr 1982). 

We describe an instrument which detects internal disruptions 
in real time, providing one pulse at each disruption and another 
pulse at a selectable phase of the internal disruption cycle (as deter- 
mined by the interval between the two preceding disruptions). By 
appropriate gating, this instrument allows diagnostics requiring inte- 
gration times long compared to the internal disruption period to be 
used in the study of plasma parameter changes produced by inter- 
nal disruptions. It also permits selection of the phase of the internal 
disruption cycle at which diagnostics with short sampling times are 
used. Several features of the instrument are discussed in light of its 
performance in firing the Thomson scattering laser on the Alcator- 
C tokamak. 


35190 Thomson scattering diagnostic for a low-density, 
high-temperature, steady-state plasma. Cobble, J.A.; Bighel, 
L. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Review of Scientific Instruments; 53: No. 4, 436- 
440(Apr 1982). 

A ruby-laser, Thomson scattering diagnostic for electron 
temperature (T/sub e/) and density (n/sub e/) measurements has 
operated on EBT-S. This is significant because the density is of 
order or less than 10’? cm~%, because the temperature is a few hun- 
dred electron volts, and because this rather harsh environment in 
which measurements are taken persists for hours at a time. The 
problems presented by this steady-state plasma have been success- 
fully addressed, and radial scans of T/sub e/ and n/sub e/ have 
been obtained. 


35191 Neutral-beam systems for magnetic fusion reactors. 
Fink, J.H. (Lawrence Livermore National Laboratory, Uni- 
versity of California, Livermore, California 94550). Journal 
% =— Science and Technology; 20: No. 4, 1191-1196(Apr 


Neutral beams for magnetic fusion reactors are at an early 
stage of development, and require considerable effort to make them 
into the large, reliable, and efficient systems needed for future 
power plants. To optimize their performance and establish specific 
goals for component development, systematic analysis of the beam- 
lines is essential. Three ion source characteristics are discussed: arc- 
cathode life, gas efficiency, and beam divergence, and their signifi- 
cance in a high-energy neutral-beam system is evaluated. 


35192 PDX neutral beam reionization losses. my“ 

H.W.; Dylla, H.F.; Eubank, H.P.; Kozub, T.A.; Moore, R 

Schilling, G.; Stuart, L.D.; Von Halle, A. Williams, M.D. 

(Plasma Physics Laboratory, Princeton University, Prince- 

ton, New Jersey 08544). Journal of Vacuum Science and 

L  -ataaaad 20: No. 4, 1197-1200(Apr 1982). AC0O2-CHO- 
73. 


Reionization losses for 1.5 MW H ° and 2 MW D ° neutral 
beams injected into the PDX tokamak were studied using pressure 
gauges, phototransistors, thermocouples, surface shielding, and sur- 
face sample analysis. Considerable outgassing of conventionally pre- 
pared 304 SS ducts occurred during initial injections and gradually 
decreased with the cumulative absorption of beam power. Reioniza- 
tion power losses are presently about 5% in the ducts and about 
12% total for a beamline including the duct. Present duct pressures 
are attributed primarily to gas from the ion source and neutralizer 
with much smaller contributions from residual wall desorption. 
Physical mechanisms for the observed duct outgassing are dis- 
cussed. 
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35193 Fast ion diagnostic’s neutral beam injector on the 
poloidal divertor experiment. Nudelman, A.; Goldston, R.; 

Kaita, R. (Princeton University, Plasma Physics Laboratory, 
Box 451, Princeton, New Jersey 08544). Journal of Vacuum 
Science and Technology; 20: No. 4, 1218-1221(Apr 1982). 
AC02-76-CH03073. 

Neutral beams, in conjunction with charge-exchange analyz- 
ers, have proved to be valuable diagnostic tools for studying high 
temperature tokamak plasmas. The PDX Fast Ion Diagnostic Ex- 
periment (FIDE) consists of a Diagnostic Neutral Beam (DNB) and 
spatially imaging charge-exchange analyzer. The DNB is built 
around a Lawrence—Berkeley Laboratory 40-kV, 10-A, 4-grid ion 
source. The power requirements are 0.5 MW in up to 10-ms-long 
pulse bursts. The accelerating grid is supplied from a 125-kJ, 50-kV 
capacitor bank with a hard-tube modulator for switching and pulse 
burst generation at up to 3 kHz. The filament and arc power is 
drawn directly from a 480-V ac line through multiphase controlled 
rectifiers, which provide a soft start for the filament and fast 
switching for the arc. Special attention was paid to the H—V trans- 
mission line, since the power supplies could not be located close to 
the ion source. The DNB has been tested under actual operating 
conditions and is now being used in experiments with the charge- 
exchange analyzer. 


35194 Neutral density measurements in doublet III. de- 
Grassie, J.S.; DeBoo, J.C.; Mahdavi, M.A.; Ohyabu, N.; 
Shimada, M. (General Atomic Company, San Diego, Cali- 
fornia 92138). Journal of Vacuum Science and Technology; 20: 
No. 4, 1222-1225(Apr 1982). -AT03-80SF11512; ATO3- 
76ETS51011. 

In the Doublet III tokamak a variety of cross-sectionally- 
shaped plasmas has been investigated. Simple magnetically-shielded 
ionization gauges monitoring the working gas pressure show a 
striking dependence upon plasma shape. Average neutral density 
varies over two orders of magnitude. In the exteme cases of the 
simplified poloidal divertor shapes, the pressure exceeds 10™* Torr. 


35195 Changes in tokamak plasma properties during im- 
purity injection. Cohen, S.; Cecchi, J.; Daughney, C.; Davis, 
S.; Dimock, D.; Efthimion, P.; Finkenthal, M.; Fonck, R.; 
Hinnov, E.; Hulse, R.; Johnson, D.; Manos, D.; McNeill, 
D.; Medley, S.; Meservey, E.; Mueller, D.; Schivell, J.; 
Silver, E.; Suckewer, S.; Timberlake, J.; Von Goeler, S. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Journal of Vacuum Science and 
Technology; 20: No. 4, 1226-1229(Apr 1982). AL02-76-CHO- 
3073. 

Certain applications of laser blow-off impurity injection, 
such as ion temperature measurement and spectral line identifica- 
tion, may require the ratio of injected ions-to-plasma electron densi- 
ty to exceed 0.001. To achieve these concentrations we have relied 
on injection of micron-sized clusters as well as monatomic species. 
In these cases the injected impurity can no longer be regarded as a 
nonperturbing trace sourced at the plasma edge. We therefore have 
studied the variation of plasma parameters in PLT and PDX as a 
function of the amount of injected impurities, the species mix, and 
the type of impurity. We find that for ohmically-heated plasmas, 
impurity injection can increase n-bar/sub e/ more than 4 x 10” 
cm~* without causing disruptions. During Ge-injection experiments 
where An/sub e//n/sub e/ ~0.05, T/sub e/ initially rises ~5% on 
axis and decreases ~20% at the edge. The plasma current drops 
1—3 % and the loop voltage and radiated power both double. 
Varying the amount of injected impurities changes the peaking and 
decay times of both high and low impurity charge states by 10—50 
%. Analysis of this in terms of altered temperature profiles, impuri- 
ty penetration profiles and impurity transport is presented. These 
studies suggest criteria for performing nonperturbing transport ex- 
periments. 


35196 Laboratory study of the PDX/PLT laser blow-off 
trace element injectors. Manos, D.; Ruzic, D.; Moore, R.; 
Cohen, S. (Plasma Physics Laboratory, Princeton Universi- 
ty, Princeton, New Jersey 08544). Journal of Vacuum Sci- 
ence and Technology; 20: No. 4, 1230-1233(Apr 1982). HC02- 
76-CH03073. 
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A laboratory study of the beams produced by laser blow-off 
trace element injectors used on the PDX and PLT tokamaks has 
been conducted. Eight target materials were studied, in the form of 
thin films on glass substrates: Al, Si, Sc, Cr, Fe, Ni, Cu, and Mo. 
Beam detectors included a quadrupole mass spectrometer, gridded 
retarding field analyzer, and beam collector plates. The collector 
plates were later analyzed by optical and electron microscopy and 
Auger spectroscopy. The results show that the injection produces 
the following species, in the usual order of decreasing velocity: free 
electrons, plasma, free ions, highly excited neutral atoms, unexcited 
neutral atoms, and metal clusters having diameters ranging up to 
several microns. The percentages of the various species, as well as 
their distributions of velocities, were found to be strong functions 
of the metal used, the film thickness, and the laser power density. 
Monoatomic species are generally contained within a half angle of 
~12°, while clusters are within ~5° Models of the production 
mechanism and implications for the use of the device as a tokamak 
diagnostic are discussed. 


35197 Deuterium flux measurements in the edge plasmas 
of PLT and PDX during auxiliary heating experiments. 
Wampler, W.R.; Cohen, S.A.; Dylla, H.F.; Manos, D.M.; 
Magee, C.W. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Journal of Vacuum Science and Tech- 
nology; 20: No. 4, 1234-1237(Apr 1982). 

The flux of deuterium in the plasma edge several centimeters 
outside the limiter has been measured using collector probes during 
neutral beam heating experiments on the PDX tokamak and rf heat- 
ing experiments on the PLT tokamak. The dependence of the flux 
on the distance from the plasma was determined, and the time de- 
pendence of the flux was measured with a time resolution of 90 ms. 
In PDX the deuterium flux decreases rapidly with increasing dis- 
tance from the plasma. The deuterium flux increased strongly when 
the beams came on and decreased when they turned off. The depth 
distribution of the deuterium in the samples, measured using SIMS, 
shows that when the beams are on, about 30% of the deuterium in- 
cident on the probe is superthermal deuterium from the beams. In 
PLT the deuterium flux decreased only slightly with increasing dis- 
tance from the plasma. The ICRH heating in PLT caused an in- 
crease of about 30% in the flux of deuterium to the samples and in 
the plasma density. In both machines the deuterium fluxes were 
fairly low (< or ~10* D/cm?s) at the positions sampled. 


35198 Results from Langmuir probe measurements in 
PDX and PLT. Budny, R. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08544). Jour- 
nal of Vacuum Science and Technology; 20: No. 4, 1238- 
1241(Apr 1982). ACO2-76-CHO3073. 

Fits to Langmuir probe measurements made near the mid- 
planes of the PDX and PLT tokamaks imply density and electron 
temperature profiles. In ohmically heated plasmas with either circu- 
lar or diverted configurations, the edge densities decrease approxi- 
mately with e-folding lengths of 1—4 cm. Electron temperatures 
are low (5—S0 eV) and decrease more slowly than the density pro- 
files in the outer edge. 


35199 Fueling of magnetic confinement devices. Milora, 
S.L. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Journal of Vacuum Science and Technology; 20: 
No. 4, 1246-1253(Apr 1982). W-7405-ENG-26. 

A general overview of the fueling of magnetic confinement 
devices is presented, with particular emphasis on recent experimen- 
tal results. Various practical fueling mechanisms are considered, 
such as cold gas inlet (or plasma edge fueling), neutral beam injec- 
tion, and injection of high speed cryogenic hydrogen pellets. The 
central role played by charged particle transport and recycle of 
plasma particles from material surfaces in contact with the plasma 
is discussed briefly. The various aspects of hydrogen pellet injec- 
tion are treated in detail, including applications to the production of 
high purity start-up plasmas for stellarators and other devices, refu- 
eling of tokamak plasmas, pellet ablation theory, and the technol- 
ogy and performance characteristics of low and high speed pellet 
injectors. 
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35200 Numerical simulation of fueling in tokamaks. At- 
tenberger, S.E.; Houlberg, W.A.; Milora, S.L. (Computer 
Sciences at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). Journal of Vacuum Science and Technol- 
ogy; 20: No. 4, 1254-1258(Apr 1982). W-7405-ENG-26. 

We describe the numerical simulation of fueling and particle 
transport in both present and future tokamak plasmas. Models for 
pellet ablation and plasma density behavior after pellet injection are 
compared with experimental results in ISX and PDX plasmas and 
then extended to fusion reactor conditions. The role of fast ion ab- 
lation due to intense neutral beam injection and fusion alphas is ex- 
amined along with pellet size and velocity considerations. In plas- 
mas with high pumping efficiency (which may be obtained with di- 
vertor operation), pellet injection can significantly reduce fueling 
rates while maintaining more flexibility in control of the density 
profile than afforded by gas puffing. When fueling is dominated by 
gas puffing or high recycle from the walls or limiter, control of the 
fueling and density profiles is reduced and particle fluxes to the 
wall increase. 


35201 Plasma generation in gas box fueling for tandem 
mirrors. Hooper, E.B. Jr.; Gryczkowski, G.E.; Drake, R.P. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). Journal of Vacuum 
Science and Technology; 20: No. 4, 1259-1262(Apr 1982). W- 
7405-ENG-48. 

The deposition of plasma in the central cell of a tandem 
mirror such as TMX has been calculated for gas box fueling, in 
which injected gas is confined to the thin fan of the quadrupole 
magnetic field. For TMX parameters the neutral density in the 
plasma center arises primarily from Franck-Condon atoms generat- 
ed at the plasma edge. The fueling at the center is quite insensitive 
to the plasma parameters because the Franck-Condon mean free 
path is comparable to the plasma thickness. 


35202 Hydrogen and helium pumping by plasma-wall in- 
teraction. Kerst, R.A. (Sandia National Laboratories, Liver- 
more, California 94550). Journal of Vacuum Science and 
Technology; 20: No. 4, 1267-1270(Apr 1982). 

Recycling of hydrogen and helium from the SS 304 wall of 
a plasma discharge experiment has been studied. Hydrogen recy- 
cling was dominated by diffusion and recombination; however, 
helium recycling was dominated by trapping. Detrapping of both 
hydrogen and helium was observed during a discharge of the oppo- 
site species. The density of trapped H from previous hydrogen dis- 
charges is estimated to be 1.4 x 10'5 cm™2. Vacancies created in the 
oxide layer by the implanted ions are suggested as the trapping 
mechanism. 


35203 Surface physics problems during ICRF heating of 
tokamak plasmas. Hwang, D.Q.; Grotz, G.; Hosea, J.C. 
(Princeton Plasma Physics Laboratory, Princeton, New 
Jersey 08544). Journal of Vacuum Science and Technology; 
20: No. 4, 1273-1278(Apr 1982). AC0-76-CHO3073. 

Surface physics problems associated with rf heating of toka- 
mak plasma can be classified into material interaction with rf fields 
and plasma particles. To maximize the power coupling to the 
plasma, both the voltage standoff and current carrying capacity of 
the rf components need to be optimized. The power transmission 
on PLT ICRF experiments is limited by voltage breakdown in the 
vacuum feedthrough. By redesigning the feedthrough geometry, 
the potential stresses in the various parts of the bushing are reduced 
and the voltage standoff is increased by a factor of three. To fur- 
ther improve the bushing and antenna performance, several types of 
materials and coatings are under test for low secondary emission 
and outgassing properties. Once the rf fields are launched into the 
plasma, energetic charge particles can be excited that will interact 
with the tokamak walls. The effects of the impurity influx from to- 
kamak surfaces is examined by the changes in the radiation profiles 
as a function of the plasma current. 
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Long term impurity deposition on the first wall of 
doublet III, Smith, J.N. z: Meyer C.H. Jr.; deGrassie, J.S. 
Seema of Atomic ‘Company, San Diego, California 92138). 
lournal of Vacuum Science and Technology; 20: No. 4, 127 
eee 1982). AT0O3-76ET51011. 
¢ toroidal and poloidal variation in thickness and compo- 
sition of deposition on the first wall of Doublet III after exposure 
to approximately 5000 tokamak discharges is determined with sput- 
ter-Auger techniques. The plasma configurations employed during 
exposure were circular and D-shaped in cross section and also in 
the expanded boundary and single-null divertor configurations. Dis- 
tinctive features of the poloidal deposit variation are attributed to 
the specific nature of these configurations and also supported by 
other diagnostic measurements. Certain features in the toroidal de- 
posit variation are attributable to localized impurity sources and 
low-Z impurity recycling at the primary limiter. 


us Ga tae ete tee 
Mirror Experiment Upgrade. Drake, R.P.; 
Hunt, A.L.; Pickles, W.L.; Simonen, TCs Stack, T. P;; 
Wilson, K.L; Baskes, M.I.; Haggmark, L.G;; Malinowski, 
M.E. (Lawrence Livermore National Laboratory, Universi- 


ty of California, Livermore, California 94550). Journal of 


Vacuum Science and Technology; 20: No. 4, 1288-1291(Apr 
1982). W-7405-ENG-48. 

Neutral reflux from the first walls and beam dumps of the 
Tandem Mirror Experiment (TMX) Upgrade could erode the neu- 
tral-beam-fueled end-cell plasma or cool the neutral-beam-heated 
central-cell plasma. To allow the TMX Upgrade to meet its design 
parameters, the neutral reflux to the plasma must be much less than 
the fluxes of both charge-exchange neutral products to the first 
walls and transmitted neutral-beam atoms to the beam dumps. To 
achieve this, we intend to evaporate titanium as a getter on the first 
wall and install vanadium-foil beam dumps. The vanadium beam 
dumps will be heated by the neutral beam during the shot, releasing 
most of the implanted hydrogen as they cool radiatively after the 
shot. The deposited titanium will be thick enough to retain the im- 
planted charge-exchange neutral products. We describe our design 
of these components, report our estimates of their performance, and 
compare their performance to the needs of TMX Upgrade. 


35206 Surface modification of the PLT lower hybrid wa- 
veguides to improve operations. Timberlake, J.; Cohen, S.A.; 
Crider, C.; Es’ P: G.; Hooke, W.; Manos, D.; Stevens, J.; 
Ulrickson, M "P asma Physics Laboratory, Princeton Uni- 
versity, Princeton, New Jersey 08544). Journal of Vacuum 
Science and Technology; 20: No. 4, 1309-1312(Apr 1982). 
AC02-76-CH03073. 

Arrays of waveguides for use in PLT during lower hybrid 
wave heating and current drive experiments have been treated to 
improve resistance to high power rf breakdown. The breakdown, 
which even after extensive conditioning of stainless steel wave- 
guides occurs at power levels of > or ~1 kW/cm?, has been at- 
tributed to gas evolved from waveguide walls, electron multipact- 
ing, photoelectron emission and/or arcing. A waveguide treatment 
program has been developed to reduce each of these effects. Me- 
chanical polishing of the waveguide, by means of a unique polish- 
ing jig, removes surface protrusions of > or =0.001 in. Electro- 
chemical polishing is then used to remove imbedded polishing grit 
and reduce surface roughness, thereby reducing the surface area for 
adsorbed gases. Ultrasonic cleaning in hot Alconox removes the 
residue. The interior of the waveguide array is then coated with 
glyptal or by electrophoretic deposition of carbon lamp black sus- 
pended in a glyptal/xylene solution. The resultant 1—5-y-thick film 
is vacuum pyrolyzed to carbon. These carbon coatings are highly 
adherent and have the desired properties of low gas sorption. A 
treated waveguide array has been operated successfully on a test 
stand and another in PLT. 


35207 Hot electrons produced by resonance absorption in 
a microwave-plasma interaction. Lee, A.Y.; Nishida, Y.; Luh- 
mann, N.C. Jr.; Obenschain, S.P.; Gu, B.; Rhodes, M.; Al- 
britton, J.R.; Williams, E.A. (University of California, Los 
Angeles, California 90024). Physical Review Letters; 48: No. 
5, 319- — Feb 1982). AS08-81 DP40143. 

e enhanced electric fields and suprathermal electron pro- 
ania’ pot to resonance absorption of a microwave beam in an in- 
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homogeneous plasma are investigated. At unexpectedly low driver 
field amplitudes, the enhanced field amplitude and associated elec- 
tron acceleration are apparently limited by wave breaking rather 
than convection. In the wave-breaking regime, a simple cold- 
plasma model accurately predicts many of the results, including the 
observed increase in wave-breaking time, and decrease in hot-elec- 
tron energy obtained upon use of a finite bandwidth driver. 


35208 Class of model stellarator fields with enhanced 
confinement. i H.E.; Chu, T.K.; Boozer, A.H. (Prin- 
ceton Plasma ics Laboratory Princeton University, 
Princeton, New Hod 08544). Physical Review Letters; 48: 
No. 5, 322-326(1 Feb 1982). AC02-76-CH03073. 

A class of model stellarator fields has been found in which 
the transport is reduced by an order of magnitude from transport in 
conventional stellarators, by localizing the helical ripple to the 
inside of the torus. The reduction is observed in numerical experi- 
ments, and explained theoretically. Realizations of this class are 
achievable with use of modular coils. 


35209 Test-particle transport in stochastic magnetic 
fields: A fluid representation. Rose, H.A. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review Letters; 48: No. 4, 260-263(25 Jan 1982). 

The enhancement of diffusion perpendicular to a strong 
magnetic field, induced by low-amplitude field fluctuations, is cal- 
culated. A novel fluid representation of a model Fokker-Planck 
transport equation is used to show the equivalence of the above 
problem to that of a passive scalar advected by a prescribed fluctu- 
ating velocity field. 


35210 (SAI—254-81-423-LJ/PRI-36) General frequency 
era Lee, X.S.; Myra, J.R.; Catto, P.J. (Science Ap- 
ev tions, Inc., Boulder, co (USA). Plasma Research 

t.). Dec 1981. Contract AC03-76ET53057. 26p. NTIS, 
PC A03/MF A0O1. Order Number DE82010386. 

A gyrokinetic formalism is developed which enables a treat- 
ment of linear waves of arbitrary wave frequency in the eikonal 
approximation for general magnetic field geometries. The treatment 
is an extension of previous gyrokinetic techniques which were re- 
stricted to the low frequency (w < 0) regime. In addition to the 
expected magnetic drift terms in the wave-particle resonances, addi- 
tional corrections related to the distinction between particle and 
guiding center location, and to oscillatory terms in the particle 
orbits can be important for general frequencies and wave numbers. 
Specific applications of the formalism in an inhomogeneous magnet- 
ic field are presented for both the ion drift-cyclotron instability at 
finite beta, and the gyroresonant damping of ion Bernstein modes in 
Maxwellian plasmas. 


35211 (SAI—254-81-424-LJ/PRI-37) Ideal 
magnetohydrodynamic stability of axisymmetric mirrors. 
D'Ippolito, D.A.; Hafizi, B.; Myra, J.R. (Science Applica- 
tions, Inc., Boulder, CO (USA). Plasma Research Inst.). 
Dec 1981. Contract AC03-76ET53057. 32p. NTIS, PC A03/ 
MF AO1. Order Number DE82010385. 

The governing partial differential equation for general mode 
number pressure-driven ballooning modes in a long-thin, axisymme- 
tric plasma is derived within the context of ideal 
magnetohydrodynamics. It is shown that the equation reduces in 
special limits to the Hain-Luest equation, the high-m diffuse p(psi) 
ballooning equation, and the low-m sharp-boundary equation. A 
low-B analytic solution of the full partial differential equation is 
presented for quasiflute modes in an idealized tandem mirror model 
to elucidate the relationship of the various limiting cases. 


35212 Hard x-ray imaging of laser plasmas using medical 
technology. Rockett, P.D.; van Hulsteyn, D.B.; Priedhorsky, 
W. (University of California, Los Alamos National Labora- 
tory, P.O. Box 1663, Los Alamos, New Mexico 87545). Ap- 
plied Optics; 20: No. 21, 3704-3706(1 Nov 1981). 

Hard x-ray (>20 keV) filtered pinhole images have been ob- 
tained in the Los Alamos Helios CO, laser facility. The images are 
recorded on Kodak Ortho-Tri-X film using a rare-earth screen as 
an intensifier. This technique, borrowed from the medical profes- 
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sion, offers the advantage of high SNR relative to no-screen film 
but with a loss of spatial resolution. 


35213 Physical properties of compact toroids generated 
by a coaxial source. Henins, L.; Hoida, H.W.; Jarboe, T.R.; 
Linford, R.K.; Marshall, J.; Mckena, K.F.; Platts, D.A.,; 
Sherwood, A.R. pp 101-104 of Proceedings of the third 
symposium on the physics and technology of compact tor- 
oids in the magnetic fusion energy program. Los Alamos, 
NM; Los Alamos Scientific Laboratory (1981). 

Compact toroids (CTs) generated with a magnetized coaxial 
plasma gun are analyzed. CTs were generated and trapped in pro- 
late and oblate cylindrically symmetric metallic flux conservers. 
The plasma and magnetic field properties are studied through the 
use of magnetic probes, Thomson scattering, interferometry, and 
spectroscopy. 


35214 Particle confinement in field-reversal theta pinch 
with loss-cone-like scattering. Fang, Q.T.; Miley, G.H. (Illi- 
nois Univ., Urbana). pp 144-147 of Proceedings of the third 
symposium on the physics and technology of compact tor- 
oids in the magnetic fusion energy program. Los Alamos, 
NM; Los Alamos Scientific Laboratory (1981). 

A model that takes into account a loss-cone-like mechanism 
in field reversed theta pinch confinement was investigated. Confine- 
ment times predicted by this model fall into the range of values re- 
ported from the experiments FRX-A and B. 


35215 Image digitization, preprocessing and visualisation 
system. Tenaud, J.P.; Leclerc, M. (CEA Centre d'Etudes de 
Limeil, 94-Villeneuve-Saint-Georges (France)). pp 630-632 
of Proceedings of the 13th international congress on high 
speed photography and photonics. Hyodo, S. (ed.) . Tokyo, 
Japan; Japan Society of Precision Engineering (1979). 

From 13. congress on high-speed photography and photon- 
ics; Tokyo, Japan (20 Aug 1978). 

The system described in this paper has been designed to digi- 
tize and preprocess the images obtained at the Centre d'Etudes de 
Limeil” (FRANCE) in the field of laser-fusion experiments. It 
mainly intends to set qualitative informations accessible to the 
physicist, and acts as an intermediary for the quantitative process- 
ing. We shall describe its organization and explain to role of its 
main functions (digitization of photographs, data storage, coding, 
preprocessing and visualisation, reconstruction). 


7002 Fusion Power Plant Technology 


REFER ALSO TO CITATION(S) 34193, 34196, 34207, 34276, 34285, 34285, 
35092, 35169, 35191, 35192, 35194, 35199, 35200 


35216 (AD-A—108547/1) Wavelength scaling for reactor- 
size laser fusion targets. Memorandum report. Gardner, J.H.; 
Bodner, S.E. (Naval Research Lab., Washington, DC 
(USA)). 10 Dec 1981. 16p. NTIS, PC A02/MF AOl. 

The symmetric implosion of pellet shells will require 
sideways thermal transport smoothing of any laser intensity nonuni- 
formities. A scaling law shows a surprisingly strong laser wave- 
length dependence for this smoothing mechanism; it places a large 
premium on the use of longer wavelength near-infrared lasers. This 
smoothing requirement conflicts with the advantages of shorter 
laser wavelengths for controlling deleterious plasma instabilities. 


35217 (AD-A—108633/9) Steady state numerical solution 
of magnetically insulated charge flow in coaxial geometry. 
Memorandum report. Barker, R.J.; Ottinger, P.F. (Naval Re- 
search Lab., bee an DC (USA)). 8 Dec 1981. 66p. 
NTIS, PC ‘A04/MF A 

A vectorized, = computer program has been writ- 
ten to calculate steady-state electron and ion fluxes as well as radial 
profiles of the magnetic and electric fields for specific practical 
radial diode and magnetically insulated vacuum feed line param- 
eters. The numerical formulation is derived in part from the theo- 
retical treatment of the topic by K.D. Bergeron. However, it differs 
from the treatment in several important respects, including: a cor- 
rection in one of the key scaling expressions, a restructuring of the 
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boundary conditions to allow for specific parametric solutions, and 
a more careful consideration of the regions near the anode and 
cathode surfaces and near the electron sheath boundary. In deriving 
these results, analytic approximations for the fields in these ‘special’ 
regions were developed. These approximate solutions permitted nu- 
merical treatment of the singularities there. Matching the approxi- 
mations between the regions also provided first-order guesses for 
the gross steady-state operating characteristics. 


35218 (DOE/ER—0046/8-Vol.1, pp 1-16) Irradiation 
test facilities. Feb 1982. NTIS, PC A12/MF AOl1. 

In Damage analysis and fundamental studies. Quarterly prog- 
ress report, October-December 1981. 

Irradiation were performed on a total of five different ex- 
periments. The 50-cm target assembly was installed. Also installed 
was the modified two zone furnace from HEDL. An unscheduled 
outage of three weeks occurred due to unexpected problems with 
the 50-cm target assembly. Estimates were made of damage and 
heating rates might occur in the FMIT target backing plate due to 
protons created in the lithium target which penetrate the plate. The 
upper limits of proton-induced damage and heating rates are com- 
parable at the surface of the backing plate to estimated neutron-in- 
duced rates. (MOW) 


35219 (DOE/ER—0046/8-Vol.1, pp 17-68) Dosimetry 
and damage parameters. Feb 1982. NTIS, PC Al2/MF AOl1. 

In Damage analysis and fundamental studies. Quarterly prog- 
ress report, October-December 1981. 

Data are presented for each of the following areas: (1) fission 
reactor dosimetry, (2) characterization of spallation neutron 
sources, (3) helium generation cross sections for 14.8-MeV neu- 
trons, (4) helium generation cross sections for Be(D,n) neutrons, (5) 
effects of temperature in binary collision simulation of high energy 
displacement cascades, (6) 14-MeV neutron irradiation of Cu alloys, 
and (7) neutron irradiation plan for calibration of gamma and neu- 
tron damage effects in organic insulators. (MOW) 


35220 (DOE/ER—0046/8-Vol.1, pp 141-210) Correla- 
tion methodology. Feb 1982. NTIS, PC A12/MF AOl1. 

In Damage analysis and fundamental studies. Quarterly prog- 
ress report, October-December 1981. 

Data are presented for each of the following topics: (1) fis- 
sion-fusion correlations for swelling and microstructure in stainless 
steels: effect of the helium to displacement per atom ratio; (2) 
cavity formation in single- and dual-ion irradiated HT-9 and HT-9 
+ 2Ni ferritic alloys, (3) influence of He injection schedule and 
prior thermomechanical treatment on microstructure of type 316 
SS, and (4) swelling of pure AISI 316 irradiated in ORR. (MOW) 


35221 (DOE/ET/53017—64) Field-reversing electron and 
ion rings for the confinement and heating of plasmas. Annual 
progress Be ges September 1, 1980-August 31, 1981. Fleisch- 
mann, H.H. (Cornell Univ., Ithaca, NY (USA). School of 
Applied and Engineering Physics). Sep 1981. Contract 
‘A802-76ET53017, 4p. NTIS, PC A02/MF AOl. Order 
Number DE82007527. 

Our experimental work on the RECE-Christa device during 
the present period concentrated on obtaining conditions for first 
measurements of plasma confinement and on the generation of 
mixed-CT configurations. The most important results in these areas 
included the generation of rings with plasma currents significantly 
larger than originally hoped for, and - on the other hand - a failure 
to propagate rings efficiently in background gas densities below 1 
mTorr. In addition, a digital data management system has been ac- 
quired and the respective software is being completed. Finally, 
theoretical work was performed on calculating banana drift orbits 
in Spheromak-type configurations and on developing a semi-analyt- 
ic model for the equilibrium of ion rings which could be used for 
estimating the ring behavior during the slow-down of the ions. 


35222 (DOE/ET/53042—5) Simplified ohmic-heating cir- 
cuit for tokamaks. Eckstrand, S.A.; Bengtson, R.D.; Ben- 
esch, J.F. (Texas Univ., Austin (USA). Fusion Research 
Center). Sep 1981. Contract AS05-77ET53042. 16p. NTIS, 
PC A02/MF AO1. Order Number DE82007782. 
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A description is presented of the ohmic heating circuit on 
PRETEXT, which operates without an explicit breaking switch. 
The engineering consequences of this approach are discussed. Ob- 
servations of the runaway electron component of the plasma cur- 
rent in the device are discussed to demonstrate the advantages of 
this circuit. Possible extensions of this work applicable to larger 
machines are mentioned. 


(EGG-M—08481) Fusion Engineering Device 

Slade cell Seiler Ok eethee: Watts, K.D.; Williams, S.A.; 
Longhurst, G.R.; McPherson, R.S.; Masson, L.S. &G and 
G Idaho, Inc., ‘Idaho Falls SA)). Oct 1981. Contract 
ACO7-761D01570. 6p. (CONF-811040—158). NTIS, PC 
A02/MF AO1. Order Number DE82006721. 

From 9. symposium on engineering problems of fusion re- 
search; — IL, USA (26 Oct 1981). 

The Fusi ion Engineering Device (FED) is being designed in 
a torus shape using ten removable segments to form the torus ge- 
ometry. The torus consists of a frame and ten shield assemblies 
which fit into the frame. It is necessary to seal the shield segment 
to the frame for the assembly to sustain an internal vacuum. De- 
signs for the seal, the welder to weld the seal in place, the cutter to 
remove the seal, and the handling fixture for seal installation and 
removal are presented. The concept for the seal installation is novel 
in that precise alignment of the seal to the torus frame and shield 
assemblies is not required. Vacuum handling technology is used for 
handling the three story tall, twelve foot wide, fragile, relatively 
light weight seal. The welder and cutter assemblies track off the 
seal handling fixture, eliminating the need for complex rails on each 
of the shield segments. The entire seal installation and removal 
system has been designed for remote operation. 


$5224 (EGG-PHYS—5615(Add.1)) Preliminary calcula- 
tions for testing a fission/fusion hybrid blanket module in a 
fission reactor: Addendum 1, Judd, J.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Dec 1981. Contract ACO07- 
761D01570. 20p. NTIS, PC A02/MF A0O1. Order Number 
DE82010260. 

Calculations were performed with one-dimensional S/sub n/ 
transport theory to determine heating rates, tritium breeding, and 
fertile reaction rates of a fission/fusion hybrid blanket concept uti- 
lizing uranium as the fertile material. The results are compared with 
results of previous calculations using thorium as the fertile material. 
The calculations were done with ANISN using the EPR coupled 
121-group (100n, 21) cross section library and the MACKLIB-IV 
compilation of response functions. The heating rate profiles of the 
hybrid blanket containing thorium is similar to the profile calculat- 
ed for a hybrid blanket containing uranium. The tritium breeding 
rate in the thorium case is 4% higher than the uranium case, while 
the fertile fission and capture rates are lower by 64 and 16%, re- 
spectively. 


35225 (EGG-PHYS—5654) Comparison of computed re- 
action rates using different methods and data for the STAR- 
FIRE and TMHR benchmark blankets. Scott, A.J.; Takata, 
M.L. (EG and G Idaho, Inc., Idaho Falls (USA)). Dec 
1981. Contract AC07-761D01570. 42p. NTIS, PC A03/MF 
A01. Order Number DE82010045. 

RAFFLE Monte Carlo calculations using ENDF/B V5 data 
have been performed for the TMHR suppressed fission benchmark 
blanket and the STARFIRE Reference Design blanket. One-dimen- 
sional cylindrical geometry was employed. ANISN S/sub N/ cal- 
culations were also done for both blankets using the DLC37F, 
FLUNG, and MACKLIB IV data sets. Reaction rates from 
RAFFLE and ANISN are compared with each other and with re- 
sults obtained by the blanket designers (ANL, TRW, GA). The 
purposes of this study are to: (1) partially validate the new 
RAFFLE libraries for fusion neutronics and, (2) lend confidence to 
the results of previous ANISN calculations that were done to in- 
vestigate the feasibility of fusion blanket testing in the Engineering 
Test Reactor. For both blankets, the tritium breeding ratio (TBR) 
predicted by RAFFLE and ANISN agree within 3%. For TMHR, 
our TBR results lie in between those obtained by TRW and GA, 
which disagree by 10 to 15%. For STARFIRE, our TBR results 
are 7 to 10% lower than ANL’s values. The reason for the large 
discrepancies is unknown. However, it is concluded that modeling 
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errors are unlikely so that data sources and processing differences 
used to generate cross section libraries are implied. Additional in- 
vestigation is needed to resolve the differences. 


35226 (GA-A—16526) Team One (GA/MCA) effort of 
the DOE 12 Tesla Coil Development Program. Progress 
April 1-September 30, 1981. Alcorn, J.S.; Purcell, 
J.R.; Chen, W.Y.; Hsu, Y.H. (General Atomic Co., San 
Diego, CA (USA)). Oct 1981. Contract AT03-76ETS51011. 
30p. NTIS, PC A03/MF A011. Order Number DE82005311. 
This report covers progress by Team One of the DOE/ 
OFE/D and T 12 Tesla Coil Development Program during the 
third and fourth quarters of fiscal 1981. General Atomic Company 
is the Team One leader, with Magnetic Corporation of America 
(MCA) as industrial subcontractor. The basic mission of this effort 
is to demonstrate the feasibility of, and establish an engineering data 
base for utilizing bath-cooled NbTi alloy to generate a peak toroi- 
dal field of 12 tesla in a tokamak reactor. 


35227 (HEDL-SA—2425-FP) Nuclear-heat deposition for 
a fusion-like neutron environment. Carter, L.L.; Hegberg, 
D.E.; Wilcox, A.D. (Hanford Engineerin, Development 
Lab., Richland, WA (USA)). Oct 1981. mtract 
76FF02170. 12p. (CONF-811103—94). NTIS, PC A02/MF 
A01. Order Number DE82005907. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Calculated nuclear heat deposition profiles within the ther- 
mal shield of the FMIT facility are sensitive to the cross-section 
data base - particularly an energy balance consistency between 
gamma production cross-sections and neutron KERMA factors. In- 
finite medium calculations were made with the Monte Carlo code 
to provide integral validations of energy balances relevant to this 
aspect of the data base. Inconsistencies were found and corrected. 
There was also concern about the adequacy of the high energy 
cross sections (10 MeV < E < 30 MeV) for the moderation and 
transport of the (d,Li) source neutrons. A preliminary analysis of a 
measurement with a (d,Li) source in the center of an iron block has 
improved our confidence in the high energy cross section - data 
base for this application. Monte Carlo calculations have been uti- 
lized to calculate three-dimensional profiles of nuclear heat deposi- 
tion. Representative profiles were displayed for two walls of the 
FMIT test cell. 


35228 (HEDL-SA—2471) Materials issues in the Fusion 
Engineering Device. Nygren, R.E. (Hanford Engineerin, 
Development Lab., Richland, WA (USA)). Sep 1981. Con- 
tract AC06-76FF02170. 10p. (CONF-810831—84). NTIS, 
PC A02/MF A0Ol1. Order Number DE82005888. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

The design configuration and parameters of FED are de- 
scribed and several key design issues involving materials-related 
problems for components including armor, the pumped limiter, TF 
coils and various electrical systems, are briefly reviewed. The se- 
lected materials applications discussed illustrate design constraints 
arising from concerns about plasma-materials interactions, cyclic 
operation and neutron radiation damage. Materials testing in FED 
is also discussed with emphasis on a broad view of the role of FED 
in materials development. 


35229 (HEDL-SA—2502) Water testing of the FMIT 
lithium target. Hassberger, J.A.; Ingham, J.G. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). Nov 
981. Contract AC06-76FF02170. 35p. (CONF- 811103—71). 
NTIS, PC A03/MF A01. Order Number DE82005338. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Results of water tests of the lithium target design for the 
Fusion Materials Irradiation Test (FMIT) Facility demonstrate hy- 
draulic features essential for acceptable target operation and con- 
firm predictions of the target performance. This high speed, free 
surface, curved-wall jet has been shown to generate a stable surface 
shape and to provide the high velocities and pressures within the 
fluid needed to remove the 3.5 MW of power generated within the 
jet during FMIT operation. Measurements of the jet performance 
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are found to fall within limits bounded by one- and two-dimension- 
al potential flow predictions. This agreement between measured 
and predicted performance provides for a significant level of confi- 
d in the ability of the FMIT lithium target to meet its design 
and functional objectives. 


35230 (HEDL-SA—2559-FP) Helium-bubble formation 
and swelling in metals. Glasgow, B.B.; Si-Ahmed, A.; 
Wolfer, W.G.; Garner, F.A. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). Oct 1981. Contract 
AC06-76FF02170. 7p. (CONF-810831—85). NTIS, PC 
A02/MF A0O1. Order Number DE82006043. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

The effect of a continuous production of helium on swelling 
is analyzed using an improved equation of state for gaseous helium 
that incorporates both a gas-kinetic as well as a static pressure for 
densely packed helium. In the absence of a bias, bubble swelling is 
characterized by two temperature regimes. At temperatures below 
about 550°C, bubble swelling is due to thermally assisted interstitial 
emission and is of a magnitude determined by the volume occupied 
by densely packed helium. At higher temperatures, bubbles grow 
by thermal vacancy emission at dislocations and their absorption at 
cavities. For high He/dpa ratios, bubbles remain overpressurized, 
and swelling is less than obtained from the equilibrium assumption. 
When a modest bias exists, bias-driven swelling or void growth in 
the low temperature regime is always larger than bubble swelling, 
and helium has no effect on the swelling rate. 


35231 (iPPJ—525) Magnetic configuration of twin tori 
for a new bundle divertor. Ikuta, K. (Nagoya Univ. (Japan)). 
Jun 1981. 2ip. NTIS, PC A02/MF AO1. 

The system of twin tori is numerically studied as a means to 
creating a diverted flux surface without an intersecting chamber 
wall. The key parameters of practical twin tori are found to be 
both the number and the shape of the toroidal field coils. Typical 
examples of coil systems are also shown. 


35232 (IPPJ—529) Tokamak-stellarator hybrid configu- 
rations with unlinked helical coils. Ikuta, K. (Nagoya Univ. 
(Japan)). Jul 1981. 14p. NTIS, PC A02/MF AO1. 

The equilibrium configuration of toroidal, current carrying 
plasma is investigated where the plasma is confined in a vacuum 
stellarator configuration generated by unlinked helical coils. In the 
limit of current free configurations, the equilibrium of plasma can 
be obtained since the vacuum field forms a family of closed, nested 
magnetic surfaces. 


35233 (KFK—2933) Report of results on the research and 
development work 1979 of the Institute for Technical Chemis- 
try. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Technische Physik). Feb 1980. 41p. 
(In German). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE82780017. 

The results report on the research and development work in 
1979 carried out at the Institute for Technical Physics of the Nucle- 
ar Research Centre, Karlsruhe is concerned here. The main field of 
this development work is the research into superconducting mag- 
nets for fusion reactors. Studies are published on the material, proc- 
essing and shape of these magnets. Furthermore, a report is given 
on fusion magnet technology, superconducting fundamentals and 
technical superconductors, as well as an cryonergy technique and 
cryotechnique. 


35234 (LA—9088-MS) Radio frequency heating of ceram- 
ic windows in fusion applications. Fowler, J.D. Jr. (Los 
Alamos National Lab., NM (USA)). Nov 1981. Contract W- 
7405-ENG-36. 43p. NTIS, PC A03/MF AOl. Order 
Number DE82010974. 

Ceramic windows will be used as material barriers for radio 
frequency plasma heating in fusion reactors. This report examines 
the theory behind rf heating phenomena. Heating calculations are 
presented for various window materials, thicknesses, wavelengths, 
and power densities. The most pertinent material properties are loss 
tangent, thermal conductivity, dielectric constant, strength, and ra- 
diation resistance. Calculations indicate that among candidate mate- 
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rials, beryllium oxide offers the most promise because of its large 
thermal conductivity and relatively low loss tangent and dielectric 
constant. On the other hand, beryllia is susceptible to neutron 
damage, and this may adversely affect its electrical properties. An- 
other promising candidate is sapphire, particularly at lower tem- 
peratures where the thermal conductivity is high. Fused silica suf- 
fers from low thermal conductivity and large positive temperature 
coefficient for loss tangent, but it may be useful under some condi- 
tions. In summary, calculations of heating can lead to elimination of 
some candidate materials and selection of others for further study. 


35235 (LA-UR—82-207) Utilization of the catalyzed-DD 
fuel cycle in reversed-field pinch reactors (RFPRs). Hagen- 
son, R.L.; Krakowski, R.A. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 7p. (CONF- 
811228—1). NTIS, PC A02/MF AOl. Order Number 
DE82010425. 

From Alternate fuels reactor workshop; La Jolla, CA, USA 
(7 Dec 1981). 

The utilization of deuterium-based fuels offers the potential 
advantages of greater flexibility in blanket design, significantly re- 
duced tritium inventory, potential reduction in radioactivity level, 
and utilization of an inexhaustible fuel supply. The extension of the 
conventional DT-fueled Reversed-Field Pinch Reactor (RFPR) de- 
signs to advanced-fuel (catalyzed-DD) operation has recently been 
reported. Attractive and economically competitive DD/RFPR sys- 
tems are identified having power densities and plasma parameters 
comparable to the DT systems. These designs are compared to 
other fusion reactor designs. 


35236 (PB—82-803701) Electron beam fusion. 1964-No- 
vember, 1981 (citations from the NTIS data base). (National 
Technical Information Service, Springfield, VA (USA)). 
Jan 1982. 182p. NTIS PC NO1/MF NO1. 

The bibliography cites research reports on using electron 
beams to initiate fusion as an alternative to laser fusion. (This up- 
dated bibliography contains 174 citations, 23 of which are new en- 
tries to the previous edition.) 


35237 (PNL-SA—9604) Status of physical data on tri- 
tium and its behavior in fusion related systems. Burger, L.L.; 
Morgan, L.G. (Pacific Northwest Lab., Richland, WA 
(USA)). 1981. Contract AC06-76RL01830. Sp. (CONF- 
811040—148). NTIS, PC A02/MF A0Cl. Order Number 
DE82005944. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The literature on tritium properties was surveyed up to 1980 
and evaluated. The study includes physical properties, exchange re- 
actions, and solubility, permeability, and diffusion. The present 
status is given for systems of interest in fusion research. Selected 
examples illustrate the quality and quantity of the data. Recommen- 
dations are made for further work. 


35238 (Rijnhuizen—81-129) Fusion and fission breeder 
reactors. The IIASA report RR-77-8 reviewed and updated. 
Brandt, B.; Schuurman, W.; Klippel, H.T. (Stichting voor 
Fundamenteel Onderzoek der Materie, Jutphaas (Nether- 
lands). Inst. voor Plasma-Fysica). Feb 1981. 65p. NTIS (US 
Sales Only), A04/MF. AOl. Order Number 
DE81700826. 

Fast breeder reactors and fusion reactors are suitable candi- 
dates for centralized, long-term energy production, their fuel re- 
serves being practically unlimited. The technology of a durable and 
economical fusion reactor is still to be developed. Such a develop- 
ment parallel with the fast breeder is valuable by reasons of safety, 
proliferation, new fuel reserves, and by the very broad potential of 
the development of the fusion reactor. In order to facilitate a dis- 
cussion of these aspects, the fusion reactor and the fast breeder re- 
actor were compared in the IIASA-report. Aspects of both reactor 
systems are compared. 
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35239 (RISO-M—2219) PELREF. A numerical code for 
computing the ablated state of a refueling Chang, C.T. 
(Risoe National Lab., Roskilde (Denmark)). May 1981. 27p. 
neat _ Only), PC A03/MF AOl1. Order Number 


Assuming a constant specific heat ratio and using the neutral 
shielding model, this report presents a numerical code for calculat- 
ing the ablation rate and the state of the ablatant of a refuelling 
pellet. Results are given for plasma conditions corresponding to 
present and to future toroidal devices. 


35240 (SAND—81-1265) Fusion hybrid reactor. Bethe, 
H.A. (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1981. Contract AC04-76D 89. 27p. NTIS, PC 
A03/MF AO01. Order Number DE82007551. 

An overall review of the hybrid reactor, its operation, and 
perspectives is given. (MOW) 


35241 (UCID—19271) Comparative alae study for 
ang is ge? pronase nace Barr, W.L.; Bogho- 
B.M. (Lawrence Livermore ‘National — CA 
(USA)). 15 Dec 1981. Contract W-7405-ENG-48. 190p. 
NTIS, PC A09/MF A0O1. Order Number DE82004008. 

A comparative evaluation was made of several end plug 
configurations for tandem mirror fusion reactors with thermal bar- 
riers. The axicell configuration has been selected for further study 
and will be the basis for a detailed conceptual design study to be 
carried out over the next two years. The axicell end plug has a 
simple mirror cell produced by two circular coils followed by a 
transition coil and a yin-yang pair, which provides for MHD stabil- 
ity. 


35242 th ca aa ARGUS laser plasma experiments 
+ a 06 yr and 0.35 »m. Turner, R.E.; Campbell, 


Ze, F.; Max, C.; Phillion, D.W.; Lee, P.; 
Rack. Be tee G.; , BF. (Lawrence Livermore 
National Lab., CA (USA)). 1982. Contract W-7405-ENG- 
48. 25p. (CONF-8201 19—2). NTIS, PC A02/MF AOI. 
Order Number DE82006859. 

From 15. European conference on laser interaction with 
matter; Garching, F.R. Germany (18 Jan 1982). 

ARGUS wavelength scaling experiments have been per- 
formed on low (Be) and high (Au) Z disk targets, with laser wave- 
lengths of 1.06 zm, 0.53 ym and 0.35 um. The laser provided a 700 
psec pulse, with up to 100J and 1.06 um; 200) at 0.53 zm; and 40J 
at 0.35 pm. Laser intensities on target ranged from 3 x 107° to over 
3 x 10°°W/cm?, using an f/2.2 focusing system. Box calorimeter 
measurements show the expected increasing fractional absorption at 
shorter laser wavelengths; absolutely calibrated hard x-ray detec- 
tors show the number of suprathermal electrons to be greatly de- 
creased. Scattered light measurements concentrated on stimulated 
Raman scattering, and the 3/2 harmonic. The SRS was spectrally 
and temporally resolved during 0.53 pm irradiations; our meas- 
urements showed the scattering to be principally from the convec- 
tive instability, near tenth critical density. Near w/2, a double 
peaked spectral feature is observed. The time resolved data show a 
number of interesting features, which are discussed. 


35243 Compressive strength and outgassing characteris- 
tics of concrete for large vacuum-system construction. Cull- 
ingford, H.S.; Keller, M.D.; Higgins, R.W. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Journal of Vacuum Science and Technology; 20: No. 4, 1043- 
1047(Apr 1982). W-7405-ENG-36. 

Concrete enclosures can be used for vacuum-system con- 
struction. However, limited information exists on the behavior of 
concrete in vacuum. For this reason, concrete testing was per- 
formed recently at the Los Alamos National Laboratory to obtain 
data on outgassing and compressive strength of concrete in 
vacuum. The results of the experimental program will be presented 
to support the major conclusion that concrete is suitable for high- 
vacuum systems without degradation of strength and should be 
considered for large vacuum-system construction. 
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35244 Automated computer analysis of x-ray radiographs 
greatly facilitates measurement of coating thickness variations 

reg hg, 3 ae Moore, K.R.; Thomas, 
G.D.; Whitman, R.L. (Los Alamos National Laboratory 
University of California, Los Alamos, New Mexico 87545), 
Journal of Vacuum Science and Technology; 20: No. 4, 1071- 
1074(Apr 1982). W-7405-ENG-36. 

We have built an automated system to analyze x-ray radio- 
graphs of laser fusion targets which greatly facilitates the detection 
of coating thickness variations. Many laser fusion targets require 
Opaque coatings 1 to 20 ym thick which have been deposited on 
small glass balloons 100 to 500 um in diameter. These coatings 
must be uniformly thick to 1% for the targets to perform optimally. 
Our system is designed to detect variations as small as 100 A in 1- 
pm-thick coatings by converting the optical density variations of 
contact x-ray radiographs into coating thickness variations. Radio- 
graphic images are recorded in HRP emulsions and magnified by 
an optical microscope, imaged onto television camera, digitized and 
processed on a Data General S/230 computer with a code by Whit- 
man. After an initial set-up by the operator, as many as 200 targets 
will be automatically characterized. 


35245 Phase modulation interferometer for ICF target 
characterization. Cooper, D.E. (University of California, 
Los Alamos National Laboratory, P. O. Box 1663, Los 
Alamos, New Mexico 87545). Journal of Vacuum Science 
and Technology; 20: No. 4, 1075-1078(Apr 1982). 

Characterization requirements for high gain laser fusion tar- 
gets are severe. We are required to detect defects on the surfaces of 
opaque and transparent shells with an amplitude resolution of +- 5 
nm and a spatial resolution of 1—10 ym. To achieve this we have 
developed a laser-illuminated phase-modulation interferometer. This 
instrument is based on a photoelastic polarization modulation tech- 
nique which allows one to convert phase information into an inten- 
sity modulation which can be easily and sensitively measured using 
ac signal processing techniques. This interferometer has detected 
path length changes as small as 1 nm and the required spatial reso- 
lution is assured by using a microscope objective to focus the probe 
laser beam down to a small (~1 pm) spot on the surface of a mi- 
croballoon. The interferometer will soon be coupled to an LSI—11 
controlled 47 sphere manipulator which will allow us to automati- 
cally inspect the entire surface area of a target sphere. 


35246 Fabrication of laser-seal-welded targets for particle 
beam fusion experiments. Armstrong, S.; Flick, F.F.; Perry, 
F. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Vacuum Science and Technology; 
20: No. 4, 1085-1086(Apr 1982). 

Proposed Sandia particle beam fusion targets require seam- 
less spheres filled with high pressure deuterium-tritium gas. Con- 
ventional fill techniques utilizing small diameter fill tubes produce 
perturbations upon implosion. These perturbations may cause insta- 
bilities and jetting of target material into the fuel core, resulting in a 
low target yield. At Los Alamos, a fabrication technique was de- 
veloped to eliminate the need for fill tubes. This technique uses a 
laser to seal-weld a small fill hole in the target wall, while in a high 
pressure gas environment. This paper will discuss in detail the fabri- 
cation parameters for processing simulated laser-seal-welded tar- 
gets. These steps include electroplating, micromachining and laser 
welding. The fabricated laser- seal-welded cylindrical targets will 
be subjected to hydrodynamic experiments at Sandia to determine 
the effect of the laser seal weld upon implosion. 


35247 Fabrication of thin-wall, freestanding inertial con- 
finement fusion targets by chemical vapor deposition. Carroll, 
D.W.; McCreary, W.J. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Vacuum Sci- 
ence and Technology; 20: No. 4, 1087-1090(Apr 1982). 

To meet the requirements for plasma physics experiments in 
the inertial confinement fusion (ICF) program, chemical vapor dep- 
osition (CVD) in fluid beds was used to fabricate freestanding tung- 
sten spheres and cylinders with wall thicknesses less than 5.0 pm. 
Molybdenum and molybdenum alloy (TZM) mandrels of the de- 
sired geometry were suspended in a carrier bed of dense micros- 
pheres contained in an induction-heated fluid-bed reactor. The man- 
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drels were free to float randomly through the bed, and using the 
reaction WF.e+3H:—/sub /KW +6HF, very fine-grained tungsten 
was deposited onto the surface at a rate and in a grain size deter- 
mined by temperature, gas flow rate, system pressure, and duration 
of the reaction. After coating, a portion of each mandrel was ex- 
posed by hole drilling or grinding. The mandrel was then removed 
by acid leaching, leaving a freestanding tungsten shape. Experimen- 
tal procedures, mandrel preparation, and results obtained are dis- 
cussed. 


35248 Tritium-compatible high-vacuum pumping system. 
Coffin, D.O. Alamos Scientific Laboratory, Los 


(Los 
Alamos, New Mexico 87545). Journal of Vacuum Science 
and —e 20: No. 4, 1126-1131(Apr 1982). W-7405- 
ENG-36. 


Large magnetic-fusion power reactors will require vacuum 
pumps with greater speeds and capacities for hydrogen and helium 
isotopes than any now available. Present fusion engineering efforts 
concentrate on DT-burning tokamaks, so pumps for these systems 
must perform reliably during prolonged exposure to radioactive tri- 
tium gas. A mechanical pumping train that exposes only tritium- 
compatible metals to the vacuum medium has been assembled. The 
system comprises a reciprocating metal-bellows compressor, a bel- 
lows-sealed, spiral-cavity, positive-displacement blower, and a 
canned-motor, magnetic-bearing turbopump. These pumps feature 
hermetic drives, and their pumping chambers contain no liquid 
metals, plastics, elastomers, or lubricants. The pumping system 
achieves vacuums as low as 1 mPa without cryogenics, and its 
pumping speed increases from 5 L/s at atmospheric pressure to 500 
L/s below 100 mPa. Systems with ultimate pumping speeds of 5000 
L/s can be assembled using larger pumps of the same design as 
those tested. 


35249 Organic getter for tritium. Souers, P.C.; Bissell, 
E.R.; Honore, G.D.; Kang, L.C.; Tsugawa, R.T.; Miller, 
HH. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Journal of Vacuum Science and 
+ rcrenel 20: No. 4, 1132-1134(Apr 1982). W-7405-ENG- 
8. 


Liquid and solid acetylenes on supported platinum catalysts 
have been studied in an effort to getter 1 ppm Ts from 1 at. air and 
nitrogen gas at room temperature. The results have not been suc- 
cessful, as only 0% to 15% of the tritium ends up in the organic 
phase, and there is no guarantee that hydrogenation takes place. 
Tritiated water is formed as the major product either by direct re- 
action with oxygen or exchange with background water. 


He leak detection in the presence of deuterium 
background in tokamak vacuum systems. Blanchard, W.R.; 
Krawchuk, R.B.; Dylla, H.F. (Princeton University, 

Physics Laboratory, Princeton, New Jersey 08544). ” Journal 
of Vacuum Science and Technology; 20: No. 4, 1162-1165(Apr 
1982). AC02-76-CHO-3073. 

Helium leak detection systems for magnetic fusion devices 
present several unique design problems because of the large dynam- 
ic range required and the high partial pressures of D2 encountered. 
We describe the design and operation of a He leak detector system 
for the PDX tokamak. The system consists of a differentially- 
pumped, low resolution, He mass spectrometer which is interfaced 
to the foreline of one of the torus turbomolecular pump lines. The 
He detector has a minimum throughput sensitivity of 10-*° Torrxl/ 
s, and the torus-integrated system has been designed for detection 
of torus leaks over the range of 10~7 to 10 Torrxl/s. Minimum leak- 
rates on the 38 m* PDX vessel which have been quantified using 
this system are ~3 x 10~® Torrxl/s. When PDX is operated with 
Dz plasmas it is necessary to reduce the partial pressure of D2 by a 
factor of 100 within the mass spectrometer to maintain this sensitiv- 
ity in the presence of the torus D2 outgassing. We have designed 
and incorporated a Dz filter which employs a Zr—Al getter assem- 
bly to affect the required D2 pressure reduction. 


35251 Design and fabrication of the vacuum vessel for 
the tokamak fusion test reactor. Reddan, W.G. (Ebasco 
Services Inc., Box CN59, Princeton, New Jersey 08544). 
Journal of Vacuum Science and Technology; 20: No. 4, 1173- 
1176(Apr 1982). 
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The design parameters, special features, and certain 
tion and test aspects of 
The vessel is a single walled, 
for a base pressure of 107° 
tromagnetic loads resulting 
in a 5.2 T magnetic field. Haneef th 
mum access for neutral beam injection and diagnostic equipment. 
addition, it is designed so that a segment of the machine can be 
main’ 


achieve dimensional control, and perform in-process vacuum tests. 


35252 LLNL tandem mirror (TMX) upgrade 

wee A ae is Chargin, A.K.; Drake, R.P.; 
Hunt, A.L,; 3 JJ; Poulsen, Ps Si- 
monen, T.C; ete. TH; pe T.P.; Wong, RL. (Law- 
rence Livermore National Laborato , University of Cali- 
fornia, Livermore, California 94550). fournal of of Vacuum Sci- 
ence and Technology; 20: No. 4, 1177-1181(Apr 1982). W- 
7405-ENG-48. 

The tandem mirror experiment (TMX) upgrade is a large, 
tandem, magnetic-mirror fusion experiment with stringent require- 
ments on base pressure (10~® Torr), low H reflux from the first 
walls, and peak gas pressure (5 x 10~’ Torr) due to neutral beam 
gas during plasma operation. The 225 m* vacuum vessel is initially 
evacuated by turbopumps. Cryopumps provide a continuous sink 
for gases other than helium, deuterium, and hydrogen. The neutral 
beam system introduces up to 480 1/s of H or D. The hydrogen 
isotopes are pumped at very high speed by titanium sublimed onto 
two cylindrical radially separated stainless steel quilted liners with a 
total surface area of 540 m2 These surfaces (when cooled to about 
80 K) provide a pumping speed of 6 x 107 1/s for hydrogen. The 
titanium getter system is programmable and is used for heating as 
well as gettering. The inner plasma liner can be operated at elevat- 
ed temperatures to enhance migration of gases away from the sur- 
faces close to the plasma. Glow discharge cleaning is part of the 
pumpdown procedure. The design features are discussed in con- 
junction with the operating procedures developed to manage the 
dynamic vacuum conditions. 


35253 Leak testing program of the doublet III project. 
Jackson, G.L. (General Atomic Company, San Diego, Cali- 
fornia 92138). Journal of Vacuum Science and Technology; 20: 
No. 4, 1182-1187(Apr 1982). AT03-76ET1011. 

Vacuum integrity of large fusion tokamaks has become in- 
creasingly important as the complexity and requirements for cleanli- 
ness have increased. Doublet III is a large noncircular tokamak (R 
= 1.43 m, V = 27 m‘) designed for a base pressure of 2 x 10-° T 
and a leak rate of 5 x 10~® Txl/s. Initial leak testing of the vacuum 
chamber used conventional techniques. After final assembly, leak 
testing became more difficult as diagnostic systems, coil systems, 
and heating blankets enveloped the vacuum vessel. Methods were 
developed to locate and quantify vacuum leaks in this difficult envi- 
ronment. A residual gas analyzer was used for temporal response to 
gases flowed at various points outside the vessel. Leaks occurring 
in the primary vessel wall were measured by pumping on gas cool- 
ing channels adjacent to the primary vacuum wall. Air in these 
channels was also displaced by other gases at a constant rate to 
give location of leaks to within 50 cm. Vacuum leaks occurred 
during machine operations due to applied stresses, plasma-material 
interactions, and diagnostic equipment failures. Machine vents to fix 
these leaks involve a significant loss of time, particularly in return- 
ing to clean wall conditions. Methods other than venting the vessel 
have been used, such as helium “patches,” if these leaks are suffi- 
ciently small. 


35254 Feasibility of multi-Mev neutral beams of light 
atoms for heating and current drive in magnetically confined 
plasmas, Grisham, L.R.; Post, D.E.; Mikkelsen, D.R. (Prin- 
ceton University, Plasma Physics Laboratory, Princeton, 
New Jersey 08544). Journal of Vacuum Science and Technol- 
ogy; 20: No. 4, 1201-1204(Apr 1982). ACO2-76-CHO3073. 
We explore the advantages and problems of using neutral 
beams formed from negative ions A<30 that have been accelerated 
to 1—2 MeV/amu. Due to the very high energies, the required ion 
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currents are small. We discuss possible production methods to yield 
adequate (0.1-1.0 A/source) currents of Li-, C~, O-, or Si-, which 
would be accelerated by electric-quadrupole-focused rf accelerators 
such as the LASL RFQ or the BNL MEQALAC. We investigate 
system design questions, including vacuum pumping, pressure re- 
strictions in the accelerator, different possible neutralization meth- 
ods, and efficiency. Compared to D® injection at 150—200 keV, this 
technique allows greatly reduced vacuum pumping requirements, 
much higher beam density (which should permit small cross section 
beam ducts through the blanket), and better plasma penetration, but 
at the expense of lower accelerator power efficiency because the 
required combination of current, voltage, and location near the 
confinement device render electrostatic acceleration impractical. 


35255 Hydrogen—deuterium changeover experiments in a 
plasma-wall interaction simulator. Clausing, R.E.; Heatherly, 
L.; Emerson, L.C. (Metals and Ceramics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Journal of Vacuum Science and Technology; 20: No. 4, 1263- 
1266(Apr 1982). W-7405-ENG-26. 

Hydrogen recycling from walls and limiters of tokamaks 
constitutes the major source of plasma particles after the initial few 
milliseconds of a plasma pulse. The physical processes involved in 
recycling are thus very important to the control of plasma density 
and composition. Isotope changeover experiments in the laboratory 
show that thermally activated processes such as recombination and 
diffusion play significant roles in recycling. These processes are im- 
portant not only during the plasma pulse but also continue after the 
plasma pulse ends, thus the length of time between pulses, the wall 
temperature, and the vacuum pumping rate all influence change- 
over dynamics. This paper shows that for type 304 stainless steel 
walls changeover can range from >95% to <50% complete in one 
200 ms pulse depending upon these parameters. The initial part of 
changeover during a plasma pulse is very rapid and involves equili- 
brating the isotopic compositions of the plasma reservoir and the 
near-surface wall hydrogen reservoir involved in recycling. The 
rate limiting step then seems to become vacuum’ pump-out rates. 
Because one of the steps in gas evolution during and after the pulse 
is the recombination process, which is dependent on the square of 
the surface hydrogenic concentration, changeover can be acceler- 
ated if the hydrogenic concentration at the surface is kept high by 
repeated plasma pulses in the new isotope. The old isotope is 
evolved as HD. 


35256 Advanced limiters for ISX. Mioduszewski, P.K.; 
Edmonds, P.H.; Sheffield, J. (Fusion Energy Division, Oak 
Ridge National Laboratory, Oak Ridge, Tessa 37830). 
Journal of Vacuum Science and Technology; 20: No. 4, 1284- 
1287(Apr 1982). W-7405-ENG-26. 

Continuous removal of heat and particles becomes a vital ne- 
cessity in future steady-state fusion devices. The pump limiter 
seems to be an attractive concept to combine these two tasks. On 
ISX, various schemes of pump limiters are being explored with the 
final goal to furnish the ISX--C device with a pump limiter to 
handle heat removal and particle control in steady state. The em- 
phasis of the present paper is on pump limiters based on ballistic 
particle collection. If this concept turns out to be successful in sup- 
plying sufficient pumping efficiency, it may be possible to design 
pump limiters without a leading edge. Analytical calculations of the 
particle collection efficiency are given for various limiter configura- 
tions. Pumping efficiencies of approximately 4—10%, depending on 
the specific configuration, seem to be feasible and should be suffi- 
cient for steady-state operation. Initial experimental results on pump 
limiter studies in ISX—B confirm the calculated collection efficien- 
cies. By measuring the ion saturation current to the limiter blade 
and the pressure buildup simultaneously, we found a correlation be- 
tween the incident particle flux and the pressure rise that agrees 
well with a simple model. 


35257 Performance of the INTOR poloidal divertor. 
Post, D.E.; Petravic, M.; Schmidt, J.A.; Heifetz, D. (Prince- 
ton University, Plasma Physics Laboratory, Princeton, New 
Jersey 08544). Journal of Vacuum Science and Technology; 
20: No. 4, 1292-1294(Apr 1982). AC02-76CHO3073. 

The next generation of large tokamak experiments is expect- 
ed to have large particle and heat outfluxes (~ 10” particles/s and 
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80 MW). These outfluxes must be controlled to provide adequate 
pumping of the helium “ash” and to minimize the sputtering erosion 
of the vacuum vessel walls, limiters, and neutralizer plates. A poloi- 
dal divertor design to solve these problems for INTOR has been 
done using a two-dimensional code which models the plasma as a 
fluid and solves equations for the flow of particles, momentum and 
energy, and calculates the neutral gas transport with Monte-Carlo 
techniques. These calculations show that there is a regime of oper- 
ation where the density in the divertor is high and the temperature 
is low, thus easing the heat load and erosion problems. The neutral 
pressure at the plate is high, resulting in high gas throughputs with 
modest pumping speeds. 


35258 Radiation effects in materials for fusion reactors. 
Scott, J.L.; Grossbeck, M.L.; Maziasz, P.J. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Journal of 
Vacuum Science and Technology; 20: No. 4, 1297-1303(Apr 
1982). W-7405-ENG-26. 

The 14-MeV neutrons produced in a fusion reactor result in 
different irradiation damage than the equivalent fluence in a fast 
breeder reactor, not only because of the higher defect generation 
rate, but because of the production of significant concentrations of 
helium and hydrogen. Although no fusion test reactor exists, the ef- 
fects of combined displacement damage plus helium can be studied 
in mixed-spectrum fission reactors for alloys containing nickel (e.g., 
austenitic stainless steels). The presence of helium appears to 
modify vacancy and interstitial recombination such that microstruc- 
tural development in alloys differs between the fusion and fission 
reactor environments. Since mechanical properties of alloys are re- 
lated to the microstructure, the simultaneous production of helium 
and displacement damage impacts upon key design properties such 
as tensile, fatigue, creep, and crack growth. Through an under- 
standing of the basic phenomena occurring during irradiation and 
the relationships between microstructure and properties, alloys can 
be tailored to minimize radiation-induced swelling and improve me- 
chanical properties in fusion reactor service. 


35259 Gettering experience in ISX or titanium is good 
for your health. Edmonds, P.H.; Mioduszewski, P.; Simp- 
kins, J.E.; Wootton, A.J. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Journal of Vacuum Science 
and Technology; 20: No. 4, 1317-1320(Apr 1982). W-7405- 
ENG-26. 

Titanium gettering in the Impurity Study Experiment (ISX) 
vacuum vessel has allowed a significant improvement in the plasma 
parameters. For ohmic heating discharges, Z/sub eff/ = 2.9-+1.9, 
tau/sub E/ = 24-36 ms, and q/sub psi/ = 3.42.8 ms. Most of 
the experiments have been carried out with titanium deposition 
only once or twice per day. Residual gas spectra taken between dis- 
charges show a return to the normal after only one or two plasma 
shots following gettering. A study of the parameters that reflect re- 
cycling and impurity content shows saturation after the first dis- 
charge following gettering. Nevertheless, the overall plasma behav- 
ior is affected by gettering for tens of discharges. Experiments con- 
tinue in an attempt to evaluate more accurately the plasma effects 
of gettering. 


35260 Copper coated laser fusion targets using molecular 
beam levitation. Rocke, M.J. (Lawrence Livermore National 
Laboratory, P. O. Box 5508, Livermore, California 94550). 
Journal of Vacuum Science and Technology; 20: No. 4, 1325- 
1327(Apr 1982). W-7405-ENG-48. 

A series of diagnostic experiments at the Shiva laser fusion 
facility required targets of glass microspheres coated with 1.5—3.0 
pm of copper. Previous batch coating efforts using vibration tech- 
niques gave poor results due to microsphere sticking and vacuum 
welding. Molecular beam levitation (MBL) represented a noncon- 
tact method to produce a sputtered copper coating on a single glass 
microsphere. The coating specifications that were achieved resulted 
in a copper layer up to 3 pm thick with the allowance of a maxi- 
mum variation of 10 nm in surface finish and thickness. These tech- 
niques developed with the MBL may be applied to sputter coat 
many soft metals for fusion target applications. 





70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


35261 Low-temperature chemical vapor deposition of 
tungsten from tungsten hexacarbonyl. Vogt, G.J. — 
Alamos National Laboratory, bees? top 
770, Los Alamos, New Mexico 87545). Journal of Vacuum 
Science and Technology; 20: No. 4, 1336-1340(Apr 1982). W- 
7405-ENG-26. 

Chemical vapor deposition (CVD) of tungsten from W(CO). 
has been investigated below 670 K as an alternate process to WFe 
CVD for coating glass microspheres. The major advantages of 
W(CO)s CVD are the elimination of the HF damage to the glass 
microspheres and potentially a lower deposition temperature for 
coating DT-filled microspheres. W(CO)s CVD can be utilized, in 
principle, to coat the microspheres with 1 to 5 ym of tungsten or to 
flash coat the microspheres for further coating by WFe CVD. Test 
coatings were deposited in a fluidized-bed reactor with a hydrogen 
carrier gas. The coatings were found to contain nearly equal por- 
tions of carbon and oxygen, ranging from 16 to 25 at.% for each 
element. The high carbon and oxygen concentrations are believed 
to result principally from the physical entrapment of chemisorbed 
CO molecules at the surface of the growing deposit. The general 
quality and adhesion of the W(CO).-derived coatings are unsatisfac- 
tory at this time for ICF applications. 


35262 Physical measurements of inertial fusion targets. 
Weinstein, B.W. (Lawrence Livermore National Labora- 
tory, P. O. Box 5508, Livermore, California 94550). Journal 
of Vacuum Science and Technology; 20: No. 4, 1349-1354(Apr 
1982). W-7405-ENG-48. 

Measurement of inertial fusion targets has stimulated the de- 
velopment of many new techniques and instruments. This paper re- 
views the basis for target measurement requirements and the devel- 
opment of optical interferometry, optical scattering, microradio- 
graphy, and scanning electron microscopy as applied to target mea- 
surement. We summarize the resolution and speed which have been 
achieved to date, and describe several systems in which these are 
traded off to fill specific measurement applications. We point out 
the extent to which present capabilities meet the requirements for 
target measurement and the key problems which remain to be 
solved. 


35263 Efficient method to characterize laser fusion target 
defects more complex than nonconcentricity. Whitman, R.L. 
(University of California, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Vacuum Sci- 
ence and Technology; 20: No. 4, 1359-1361(Apr 1982). W- 
7405-ENG-36. 

This study describes an expansion of an efficient, fast Fourier 
technique to characterize complex laser fusion target defects. De- 
fects characterized are traditional nonconcentricities, more complex 
ellipticities, and higher order wall nonuniformities in single-layered 
targets. This characterization method uses experimentally derived 
molybdenum step-wedge data. The molybdenum steps (12.5 ym) 
were exposed to a 45-kV tungsten-bremsstrahlung source and were 
recorded on holographic plate emulsion. Using the step-wedge 
data, targets with a wall thickness of 6.25 zm and diameters of 150 
and 300 pm were modeled with nonconcentricities and ellipticities. 
Sensitivities of +- 1/2 to 1% for nonconcentric defects and +- 1.4 
to 2.8% for elliptic defects were calculated for target diameters be- 
tween 300 and 150 ym, respectively. In addition, modeled and real 
targets with a combination of nonconcentric and elliptic defects 
were easily characterized in the presence of film noise. 


35264 Applications of holographic interferometry to cryo- 


genic ICF target tion. Bernat, T.P.; Darling, 
D.H.; Sanchez, J.J. (Lawrence Livermore National Labora- 
tory, P. O. Box 5508, Livermore, California 94550). Journal 
A a Science and Technology; 20: No. 4, 1362-1365(Apr 

Uniformity of condensed layers of DT fuel in cryogenic ICF 
targets is a crucial parameter in their design. Measurement by clas- 
sical interferometry lacks resolution to determine DT layer uni- 
formity for targets with thick glass shells and/or thick ablative 
polymer coatings. We have developed holographic interferometry 
as an alternative tool for layer uniformity determination. This 
method is sensitive only to the fuel layer itself. This paper describes 
the technique and interference pattern analysis, and also presents 
preliminary results. 
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35265 Gas jet IF targets. Musinski, D.L.; Steinman, 
D.A.; Pattinson, T.R.; Jacobs, R.B. S Fusion, Inc., P.O. 
Box 1567, Ann Arbor, Michigan 48106). Journal of Vacuum 
Science and Technology; 20: No. 4, 1366-1369(Apr 1982). 
AC08-78DP40030. 

Progress in laser driven inertial confinement fusion is cur- 
rently hampered by the inefficient coupling of laser energy into the 
target. Evidence has been suggesting that one or more plasma phe- 
nomena are responsible for this. Unfortunately, during a target im- 
plosion it is not possible to isolate and independently study all the 
individual phenomena that occur simultaneously. Gas jet targets, 
however, offer new experimental options, and are currently con- 
tributing to our understanding of implosion dynamics. A gas jet 
target, a stream of gas exiting from an orifice and freely expanding 
into vacuum, is a useful representation of the plasma blowoff from 
a spherically imploding glass target. The density profile of a gas jet 
is stable in time and is like a snapshot of the rapidly changing densi- 
ty profile of an imploding glass target. This target allows the 
plasma physicists to probe and study in some detail the interaction 
of the laser with a particular state of the target which normally is 
only a transient moment during a target implosion. The develop- 
ment and characterization of gas jet targets will be discussed. 


35266 Light ion beams as the driver for inertial confine- 
ment fusion. Bieg, K.W.; Kuswa, G.W. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Journal of 
te Science and Technology; 20: No. 4, 1375-1380(Apr 

Because of the high costs associated with producing the > 
or =1 MJ, 10 ns pulse required to initiate a pellet, the efficiency 
and relatively low cost of pulse power driven ion beams makes this 
approach particularly attractive both for proof-of-principle and for 
reactors in the future. Although pulse power technology for pro- 
ducing multimegavolt and multimegampere electric pulses is well- 
established, the coupling of this energy into ion beams focused onto 
targets requires further work. During the last six years, focused ion 
beam intensity has been improved more than five orders of magni- 
tude to a value of ~10'2 W/cm? An additional factor of 40 in fo- 
cused power density will be required; this will be provided by the 
PBFA II accelerator now being designed and scheduled for com- 
pletion in 1985. This paper will briefly describe how pulse power 
systems deliver energy to ion sources, how beams are generated 
and focused, and a few examples of target irradiation experiments. 
Finally, a concept for delivering beams to pellets in the center of a 
reactor wall will be described. 


35267 Power plant design for inertial confinement fusion: 
Implications for pellets. Frank, T.G.; ea J.H.; 
Cook, D.L.; Pitts, JH. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Vacuum Sci- 
ence and Technology; 20: No. 4, 1381-1387(Apr 1982). W- 
7405-ENG-36. 

Potential commercial applications of inertial fusion include 
the production of electricity and fissile and chemical fuels. In all 
these applications, a significant amount of high-temperature heat 
will be produced and converted to electricity. Most of the implica- 
tions for fusion pellets are common to all applications; the emphasis 
in this discussion is on central station electric power plants. The re- 
quirements and constraints on fusion pellets for power plant appli- 
cations include: survivability in hostile reaction chamber environ- 
ments, the ability to withstand large acceleration forces encoun- 
tered in high-velocity injection, sufficiently large energy releases 
for economic power production, and high-rate automated manufac- 
ture at costs whch are not a large fraction of the value of the fusion 
energy released. 


35268 Cool, high-density regime for poloidal divertors. 
Petravic, M.; Post, D.; Heifetz, D.; Schmidt, J. (Plasma 
Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). Physical Review Letters; 48: No. 5, 326-329(1 
Feb 1982). AC02-76-CH03073. 

Calculations have been performed which demonstrate the 
possibility of operating poloidal divertors at high densities and low 
temperatures. Ionization of recycling neutral gas near the divertor 
neutralizer plate amplifies the input particle flux thereby raising the 
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plasma density and lowering the plasma temperature. Low-tempera- 
ture, high-density operation should reduce the erosion rate of the 
divertor walls and plate, and ease the pumping requirements in 
future large tokamaks. 


Influence of nonuniform laser intensities on ablati- 
vely accelerated targets. Emery, M.H.; Orens, J.H.; Gardner, 
J.H.; Boris, J.P. (Laboratory for Computational Physics, 
Naval Research Laboratory, Washington, D. C. 20375). 
Physical Review Letters; 48: 0. 4, 253-256(25 Jan 1982). 

The effect of a nonuniform laser beam on the ablative accel- 
eration of thin foils is investigated by using the FAST2D laser-shell 
simulation code. The results show that laser nonuniformities with 
scale lengths greater than the distance from the ablation surface to 
the critical surface would have a severe impact on drive pressure 
symmetry and hence on pellet gain. 


36270 Absence of fast electrons in laser-irradiated gas- 
targets. Tarvin, J.A.; Mayer, F.J.; Slater, D.C.; Busch, G.E.; 
Charatis, G.; Pattinson, T.R.; Schroeder, R.J.; agg D,; 
Matthews, D.L. S Fusion, Inc., Ann Arbor, Mi 

48106). Physical Review Letters; 48: No. 4, 256-259(25 
1982). Contract AC08-78DD40030. 

The x-ray spectrum emitted by a gas jet irradiated at 107° 
W/cm? has been measured for laser wavelengths of 1.05 and 0.53 
pm. The flux of hard x rays (hv> or =10 keV) emitted by a gas 
jet is less than 0.3% of that emitted by a glass target irradiated at 
the same intensity. This low flux implies that less than 0.1% of the 
incident energy is used to heat electrons to energies greater than 10 
keV. 


35271 Recent progress in fusion-fission hybrid reactor 
design studies. Maniscalco, J.A.; Berwald, D.H.; Campbell, 
R.B.; Moir, R.W.; Lee, J.D. (TRW, Redondo Beach, i 
Nuclear Technology/Fusion; 1: No. 4, 419-478(Oct 1981). 

An overview is presented for recent design trends and devel- 
opments in fusion-fission hybrid reactor concepts. Emphasis is on 
recent progress and developments but a brief review of the evolu- 
tion of the hybrid concept since 1950 is also presented. Required 
fusion performance and technology development issues for the 
fusion-fission hybrid are explored with the tandem mirror as the 
primary example of a fusion driver. The results show that fusion 
breeders, especially those with suppressed-fission blankets, have the 
potential to produce unprecedented quantities of fissile fuel. The re- 
sulting high light water reactor support ratio relaxes both the fusion 
performance required and the economic constraints for commercial 
feasibility. 75 refs. 


35272 U.S. conceptual design contribution to the Inter 
Phase I workshop. Stacey, W.M. Jr.; Abdou, M.A.; Schmidt, 
J.A.; Shannon, T.E. (Ga Inst of Technol, Atlanta). Nuclear 
Technology/Fusion; 1: No. 4, 486-532(Oct 1981). 

A conceptual design of a first-generation tokamak engineer- 
ing test reactor is presented. The objectives, testing mission, and 
role in the fusion program of such a device are discussed. The 
physics, nuclear, and engineering design are described, and the pro- 
jected operational schedule is outlined. An estimate of the cost and 
design/construction schedule is presented. 6 refs. 


35273 Power density flattening in fusion-fission hybrid 

reactors. Erickson, K.; McCormick, N.J.; Woodruff, G.L. 

ye of Wash, Seattle). Nuclear Technology/Fusion; 1: No. 
4, 533-541(Oct 1981). 

The feasibility of spatial and temporal power density flatten- 
ing in fusion-fission hybrid reactors was investigated by varying the 
concentration of /sup 239/Pu within a set of zones in the fission 
region and by examining two different fuel management schemes. 
Blanket designs with no /sup 239/Pu typically had a spatial maxi- 
mum-to-average power density ratio of approximately 2.5, but this 
value was reduced to between 1.26 and 1.67, depending on the 
design and fuel management scheme selected. Unfortunately, how- 
ever, significant impact occurs only with relatively high fissile con- 
centrations, with the outer zones approaching equilibrium values. 
Thus, either an impractically large fissile inventory for startup or 
long operating histories would be required. 9 refs. 
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35274 Hyperfuse: a hypervelocity inertial confinement 
system for fusion energy production and fission waste trans- 
mutation. Makowitz, H.; Powell, J.R.; Wiswall, R. (Brook- 
haven Natl Lab, Upton, NY, USA). Nuclear Science and 
Engineering; 78: No. 4, 395-404(Aug 1981). 

A new concept for the transmutation of fission products and 
transuranics is studied. This concept, termed HYPERFUSE, allows 
one inertial reactor to transmute objectionable fission products (/ 
sup 137/Cs and /sup 90/Sr) from a large number (e.g., approxi- 
mately 30) of light water fission reactors, while at the same time 
generating electric power from the HYPERFUSE plant at a rea- 
sonable net plant efficiency (e.g., approximately 30%). 20 refs. 


35275 Low-energy nuclear fusion data and their relation 
to magnetic and laser fusion. Jarmie, N. (Los Alamos Natl 
Lab, NM, USA). Nuclear Science and Engineering; 78: No. 
4, 404-412(Aug 1981). 

The accuracy of the basic fusion data for the T(d,n)/sup 4/ 
He, /sup 3/He(d,p)/sup 4/He, T(t,2n)/sup 4/He, D(d,n)/sup 3/He, 
and D(d,p)T reactions in the 10- to 100-kev bombarding energy 
region is investigated in this paper. The effects of inaccuracies on 
the design of fusion reactors are assessed. The data base for these 
reactions [particularly the most critical T(d,n)/sup 4/He reaction] 
rests on 25-yr-old experiments whose accuracy (often assumed to be 
/plus or minus/5%) has rarely been questioned. 52 refs. 


35276 Heat pipes for use in a magnetic field. — 
R.W.; Hoffman, M.A. (to Dept. of Energy). US Patent A e 
plication 258, 818. 29 Apr 1981. 2lp. Contract W-740 


A heat pipe configuration is described for use in a magnetic 
field environment of a fusion reactor. Heat pipes for operation in a 
magnetic field when liquid metal working fluids are used are opti- 
mized by flattening of the heat pipes having an unobstructed annu- 
lus which significantly reduces the adverse side region effect of the 
prior known cylindrically configured heat pipes. The flattened heat 
pipes operating in a magnetic field can remove 2 to 3 times the heat 
as a cylindrical heat pipe of the same cross sectional area. 


35277 Neutral beamline with improved ion-energy recov- 
ery. Dagenhart, W.K.; Haselton, H.H.; Stirling, W.L.; 
Whealton, J.H. (to Dept. of Energy). US Patent Application 
253,641. 13 Apr 1981. 23p. Contract W-7405-ENG-26. 

A neutral beamline generator with unneutralized ion energy 
recovery is provided which enhances the energy recovery of the 
full energy ion component of the beam exiting the neutralizer cell 
of the beamline. The unneutralized full energy ions exiting the neu- 
tralizer are deflected from the beam path and the electrons in the 
cell are blocked by a magnetic field applied transverse to the beam- 
line in the cell exit region. The ions, which are generated at essen- 
tially ground potential and accelerated through the neutralizer cell 
by a negative acceleration voltage, are collected at ground poten- 
tial. A neutralizer cell exit end region is provided which allows the 
magnetic and electric fields acting on the exiting ions to be closely 
coupled. As a result, the fractional energy ions exiting the cell with 
the full energy ions are reflected back into the gas cell. Thus, the 
fractional energy ions do not detract from the energy recovery effi- 
ciency of full energy ions exiting the cell which can reach the 
ground potential interior surfaces of the beamline housing. 


35278 Method and apparatus for the formation of a 
spheromak plasma. Jardin, S.C.; Yamada, M.; Furth, H.P.; 
Okabayashi, M. (to Dept. of Energy). US Patent Applica- 
tion 246,976. 24 Mar 1981. 38p. Contract AC02-76CH03073. 
An inductive method and apparatus for forming detached 
spheromak plasma using a thin-walled metal toroidal ring are de- 
scribed that uses external current leads and internal poloidal and 
toroidal field coils located inside a vacuum chamber filled with low 
density hydrogen gas and an external axial field generating coil. 
The presence of a current in the poloidal field coils, and an exter- 
nally generated axial field sets up the initial poloidal field configura- 
tion in which the field is strongest toward the major axis of the 
toroid. The internal toroidal-field-generating coil is then pulsed on, 
ionizing the gas and inducing poloidal current and toroidal magnet- 
ic field into the plasma region in the sleeve exterior to and adjacent 
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to the ring and causing the plasma to expand away from the ring 
and toward the major axis. Next the current in the poloidal field 
coils in the ring is reversed. This induces toroidal current into the 
plasma and causes the poloidal magnetic field lines to reconnect. 
The reconnection continues until substantially all of the plasma is 
formed in a separated spheromak configuration held in equilibrium 
by the initial external field. 


35279 Twentieth national heat transfer conference. Stein, 
R.P. New York, NY; American Society of Mechanical En- 
gineers (1981). 435p. (CONF-810804—). 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

Aspects of direct contact heat transfer are considered along 
with transport phenomena in fusion reactors, enhanced nucleate 
boiling, flow boiling, heat transfer in non-Newtonian systems, two- 
phase systems, heat transfer in fossil fuel conversion systems, proc- 
ess heat transfer, thermal and hydraulic behavior in rod and tube 
bundles, and two-phase systems in rod and tube bundles. Attention 
is also given to solar energy heat transfer, heat transfer in fluidized 
beds, and fire and combustion fundamentals, taking into account 
thermal stress oscillations induced by dynamic instabilities in radi- 
ation-heated boiler tubes, convection losses from a cavity receiver, 
numerical solutions of turbulent models for flow over a flat plate 
with angle of attack, and the heat transfer from smooth horizontal 
tubes immersed in gas fluidized beds. A description is provided of 
aspects of turbulent combustion modelling, the exhaust gas emission 
from a swirl stabilized combustor, the analytical solution for diffu- 
sion in the core of a droplet with internal circulation, and the radi- 
ant ignition of a thin combustible solid. 


35280 (IKF—39, pp 95-96) Potential scattering in Pen- 
ning ion sources. Rohwer, P.; Baumann, H.; Schuetze, W.; 
Bethge, K. [nd]. (In German). NTIS (US Sales Only), PC 
A08/MF AOl1. 

In Annual report 1979. Chapter 1. Use of nuclear methods 
and mass spectroscopy. 
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35281 (CONF-8110119—Vol.1) Department of Energy 
contractors office automation conference. Volume 1. 
ings outline, agenda, and speakers list. (Lawrence i sepuente 
National Lab., CA (USA)). 1981. Contract W-7405-ENG- 
48. 10p. NTIS, PC A02/MF AOl. Order Number 
DE82005733. 
From US DOE contractors office automation conference; 
San Francisco, CA, USA (27 Oct 1981). 


35282 (CONF-8110119—Vol.2) Department of Energy 
contractors office automation conference. Volume 2. Keynote 
address. Connell, J.J. (Lawrence Livermore National Lab., 
CA (USA)). 1981. Contract W-7405-ENG-48. 16p. NTIS, 
PC A02/MF AO1. Order Number DE82005736. 

From US DOE contractors office automation conference; 
San Francisco, CA, USA (27 Oct 1981). 


These opening remarks on office automation point out some. 


of the problems involved with acceptance of data processing and 
word processing equipment into the office environment. The capa- 
bility to increase productivity through computer systems does not 
always lead to an increase unless employee acceptance coincides 
with equipment acquisition. (GHT) 


35283 (LA-UR—81-3792) Hello out there. Are you read- 
ing me. Lindberg, H.A. (Los Alamos National Lab., NM 
(USA)). 1982. , Avorn W-7405-ENG-36. 5p. (CONF- 
820503—3). NTIS, PC A02/MF AOl. Order Number 
DE82006144. 

From Society for Technical Communication conference; 
Boston, MA, USA (May 1982). 

Audience identification is the first step in purposeful writing. 
Yet we find little written information that helps us in determining 
the makeup of an audience, what it needs to know, and how we 
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can use that information to produce a meaningful publication. A 
large national laboratory reaches diverse audiences with different 
types of publications. Representative communicators who produce 
manuals, press releases, public relations publications, in-house publi- 
cations, journal articles, and technical reports share their methods 
of identifying and writing for audiences and pose some thought- 
provoking questions about audiences and the lack thereof. 


35284 (ORAU—193) Training, work experience, and the 
earnings of men and women scientists. Finn, M.G. (Oak 
Ridge Associated Universities, Inc., TN (USA)). Dec 1981. 
Contract AC05-760R00033. 48p. NTIS, PC A03/MF AOl1. 
Order Number DE82007564. 

This study examines the influence of training and work expe- 
rience on the earnings of scientists and engineers and measures the 
effect of different kinds of training and work experience on earn- 
ings of scinetists and engineers, with separate estimates developed 
for men and women. The study focuses on the role of training and 
work experience differences in determining the relative earnings of 
men and women. Three surveys of recent graduates in science and 
engineering conducted for the National Science Foundation (NSF) 
in 1978, 1979, and 1980 are combined to produce estimates of the 
percent of time devoted to different work activities, by college 
major and sex. Surveys of experienced scientists and engineers, also 
conducted for NSF, are used to estimate the effects of a variety of 
different work activity and training measures on earnings, by sex. 
Throughout, the analysis is restricted to scientists and engineers 
below the Ph.D. level who were employed fulltime at the time of 
the surveys. It was found that training and work experience are sig- 
nificantly related to scientists’ earnings, and are important determi- 
nants of the earnings gap between experienced men and women sci- 
entists. The contribution to the sex differential in earnings comes 
not from a difference in the return to training and experience re- 
ceived by men and women scientists but rather from the fact that 
women have fewer years of professional experience than men and 
spend less of their careers in management activities. Unemployment 
rates were calculated excluding those of the unemployed who indi- 
cated that their job search was restricted by geographic location, 
family responsibilities, or need for part-time employment. The un- 
employment rate was 1.1 percent for males and 1.2 percent for fe- 
males, virtually eliminating the sex differential in unemployment 
rates. This has implications for the design of affirmative action pro- 
grams, discussed in the Appendix. 


35285 (SAND—81-2021) Quality control circles: will 
they work at Sandia, Findings from a review of 56 sources. 
Jeys, G.H. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1982. Contract AC04-76DP00789. 32p. NTIS, 
PC A03/MF AO1. Order Number DE82006867. 

Quality Control Circles (QCC’s) meet regularly to solve lim- 
ited, but important, problems related directly to their work. The 
QCC is organized so that the worker becomes involved in problem 
solving and quality awareness in meaningful and creative ways. 
Participation is voluntary. This concept has been successfully used 
in Japan for two decades. QCC’s are now being implemented at an 
accelerating rate world-wide. There are questions as to QCC’s ap- 
plicability in the United States and in particular with respect to an 
R & D facility such as Sandia. This paper summarizes information 
about the QCC concept with respect to its implementation and ap- 
plicability to Sandia. Information was extracted from 66 sources as 
noted in an Annotated Bibliography. Analysis techniques used by 
QCC's were utilized in the construction of this paper, especially 
with the Annotated Bibliography. 


35286 (PB—82-126566) Energy data handbook (Damo- 
cles). Part I: definitions and instructions (sections 15-18). 
Heirwegh, T.; Jadot, P. (Commission of the European Com- 
munities, Luxembourg). [nd]. 148p. (EUR—6779/II-EN). 
NTIS PC E06/MF E06 

The Energy Data Handbook consists of two parts. Part I is 
the theoretical part and deals with model concepts and definitions. 
It begins at Section 15 with process definitions including energy 
storage, supply of energy by-products, demand, transformation, 
shared activities, and for each process the system of classification. 
Sections 16 and 17 cover the definitions of units and the instruc- 
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tions or explanations for their use, as well as input forms and entry 
instructions, while section 18 contains a glossary and codes. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 33161, 33231, 33273, 33408, 34482, 34648, 
34683, 34750 


35287 (CONF-811214—7) Conversion of the SPAR finite 
element code to DEC-10 computer systems. Craft, W.J.; 
Dunn, D.O. (Oak Ridge National Lab., TN (USA); North 
Carolina Agricultural and Technical State Univ., Greens- 
boro (USA)). 1981. Contract W-7405-ENG-26. 2p. NTIS, 
PC A02/MF AO01. Order Number DE82005202. 

From 1981 fall DECUS symposium; Los Angeles, CA, USA 
(7 Dec 1981). 

The paper concerns the description of the conversion of the 
PRIME Mini Computer SPAR general purpose finite element pro- 
gram to DEC-10 Systems. The Universal features of this code make 
it increasingly interesting for a variety of users. The code is cast as 
a set of about two dozen independent processors each one relying 
on a set of data base utility routines that converse with up to six- 
teen internally managed disk files. Software of this type for DEC- 
10 and 20 has been sparse in the past. The software requires only a 
small amount of core and it can easily be adjusted to handle very 
large problems because such changes only involve blank common. 
The code is entirely FORTRAN with DEC-10 generic disk rou- 
tines and three MACRO routines used only for system accounting 
purposes. The work is sponsored by Union Carbide Contract (Sub- 
contract 7950) through Oak Ridge National Laboratory. Graphics 
software should be developed later to complement this code. 


35288 (EUR—6819) SCORE: a computer program for the 
systematic combination of random variables. Colombo, A.G.; 
Jaarsma, R.J. (Commission of the Euro Communities, 


pean 
ane (Italy). Joint Research Centre). 1980. 52p. NTIS (US 


es Only), 
DE81700908. 
The computer code SCORE combines random variables. It 
applies a numerical method which is mainly based on representing 
each distribution by a histogram with equal probability intervals. 
The method is an improvement of the Monte Carlo technique. The 
input random variables are to be defined by their density or by a 
histogram. The report describes the method, the code SCORE and 
the use of the code. 


PC A04/MF AOl. Order Number 


35289 (INPE—1977-TDL/036) Utilization of nonlinear 

programming techniques in problems of complex systems. 
Costa, J.C.D.M.; Ramos, W.C. (Instituto de Pesquisas Espa- 
ciais, Sao Jose dos Campos (Brazil)). Jan 1981. 263p. NTIS, 
PC Al2/MF AO1. 

Optimization methods are applied to complex problems 
power systems, economics, and geodesy. Transformation methods 
and conjugated gradient methods are used to solve the constrained 
problems in power systems and economics. Conjugated gradient 
methods are used to solve the unconstrained geodesy problem. 
Broad applications of the transformation methods are emphasized. 
In the geodesy problem, the computational efficiency of the Fletch- 
er-Reeves method for optimization of quadratic functions is empha- 
sized. In this problem special storage schemes were used. The 
method of solution of the economics problem is compared with 
Beale’s method. 


35290 (LA—8833-M) User’s manual for PANDA: a com- 
puter code for calculating equations of state. Kerley, G.I. 
(Los Alamos National Lab., NM (USA)). Nov 1981. Con- 
tract W-7405-ENG-36. 80p. NTIS, PC A05/MF AO1. Order 
Number DE82010981. 

PANDA is an interactive computer code that constructs 
equations of state (EOS) for materials over a wide range of densi- 
ties and temperatures. It provides several options for such contribu- 
tions to the EOS as the cold curve, lattice vibrations, fluid degrees 
of freedom, electronic excitations, and intramolecular vibration and 
rotation. The user enters parameters that define the EOS and makes 
calculations to test and study the model. The code generates stand- 
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ard Sesame EOS tables that can be read in to other codes or added 
to a data library for applications. 


35201 (LA—9104-MS) Los Alamos National Laboratory 
computer 1981. Martin, J.L.; Martinez, R.G. 
(Los Alamos National Lab., NM (USA)). Nov 1981. Con- 
tract W-7405-ENG-36. 26p. NTIS, PC A03/MF AO1. Order 
Number DE82007031. 

Performance evaluation of computing machinery is a con- 
tinuing project of the Computer Research and Applications Group 
at the Los Alamos National Laboratory. This report presents com- 
pilation and execution speeds and histograms for a representative 
set of benchmark programs. The results of these performance eval- 
uation tests were obtained on the following computers: Cray Re- 
search, Inc. (CRI) Cray-1 and Cray-1S and Control Data Corpora- 
tion (CDC) 7600, 6600, Cyber 73, and Cyber 205. 


35292 (LBL—13851, pp 3-18) Data definition for statis- 
tical summary data or appearances can be deceiving. Gey, F. 
. - California, Berkeley). Mar 1982. NTIS, PC A18/ 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Numerous economists, analysts and bureaucrats now devote 
a large part of their time working with statistical summary data. 
Such data is produced from cross-tabulation or multi-level aggrega- 
tion of unit-record or individual case data. When receiving sum- 
mary data in machine-readable form the analyst is faced with find- 
ing a tool to manage it to his satisfaction. The purpose of this paper 
is to demonstrate, starting from an example, that standard Data 
Base Management Systems (DBMS) are inadequate to handle this 
task, and to suggest a few ways in which these deficiencies might 
be remedied. 


35293 (LBL—13851, pp 19-24) Statistician’s view of the 
es of a ae database to support a central query 
language. Parkhurst, A.M. (Univ. of Nebraska, Lincoln). 
Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

This paper identifies issues that are important to statisticians, 
namely, the need for a central query language and statistical data- 
base which can easily interact with a variety of systems and stand- 
along programs; discusses the requirements of a host database; sug- 
gests a structure for a rudimentary database; describes STATAN, a 
modest system for data exchange among statistical analysis pack- 
ages and proposes a wish-list of future considerations. 


35294 (LBL—13851, pp 25-36) Additional facilities of a 
conventional DBMS to support interactive statistical analysis. 
Ikeda, H. (Univ. of Tsukuba, Ibaraki, Japan); Kobayashi, Y. 
Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

This paper proposes to add some facilities to a conventional 
database management system (DBMS) to support interactive survey 
analysis of statistical data. Data dictionaries were developed, de- 
rived statistical data is treated as regular data and summary tables 
as the results of analysis are optionally stored. The extension of an 
existing DBMS enables us to retrieve the database for queries that 
including statistical operations, e.g., means, variances, and can 
survey very large data interactively. An implemented prototype 
system is also presented. 


35295 (LBL—13851, pp 39-40) Toward the development 
of an integrated economic data base at the World Bank. Jo- 
hansson, J.H.; Shilling, J.D. Mar 1982. NTIS, PC Al8/MF 
AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

EXPRESS supports a two-level hierarchy of data-bases. A 
master data base surrounded by working data bases, which can be 
viewed as local workspaces or extensions of the master. However, 
the two-level hierarchy may not match the patterns of cooperation 
between user communities or the organizational structure in gener- 
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al. The integration of the data base and the analytical functions in 
EXPRESS supported a number of design features to define and 
produce standardized reports, document and validate data, organize 
complex data structures for foreign debt data, aggregate across 
countries, and handle redundancy in the data base. It also stimulat- 
ed the creation of new design concepts, such as automatic program 
generation. The pilot project established the importance of a data 
dictionary as a central source of information about the data system. 
It contains the technical definition and documentation for all data 
variables. The data dictionary also contains the source code of all 
application programs. Users can run these programs as they are, or 
copy and modify them for their own purposes. The lessons of this 
pilot exercise, including the importance of integrating analytic and 
data functions, the role of the data dictionary and the completeness 
of the data sets are being evaluated and will be applied in the de- 
velopment of a Bank-wide economic data base. 


35296 (LBL—13851, pp 41-58) Design of the genealogi- 
cal information system. Maness, A.T.; Dintelman, S.M. 
(Univ. of Utah, Salt Lake City). Mar 1982. NTIS, PC A18/ 
MF AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

This paper describes the Genealogical Information System, 
GENISYS, developed for use by a project doing historical demog- 
raphy and medical genetics research. Project requirements and 
goals are presented and design and implementation decisions are 
discussed. The paper describes the data model chosen, the high 
level query language and aspects of the implementation, including 
compilation of queries and the various access paths implemented. 


(LBL—13851, pp 59-60) Units and accuracy in 
statistical databases. Sparr, T.M. (Univ. of Texas, Arling- 
ton). Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Statisticans and database designers have expended much 
effort to protect data from users. It is also important to protect 
users from inaccurate data. Existing database systems make no pro- 
vision for including units. It is assumed that all values will be en- 
tered in consistent units. Collectors are responsible for making nec- 
essary preconversions externally. External conversions are also used 
when data from separate systems are cumbined. Some systems 
allow the interfacing of routines which can be used for conversion. 
However this approach is ad hoc and specific to each situation 
making a combersome task of what should be done automatically. 
It should be the responsibility of the database system, not a casual 
user to realize that recorded units differ and to perform the conver- 
sion at query time. 


35298 (LBL—13851, pp 61-62) Directory driven system 
for large statistical databases. Chan, P.; Shoshani, A. (Univ 
oe a Berkeley). Mar 1982. NTIS, PC A18/MF 


From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Statistical databases exhibit characteristics that require spe- 
cial techniques for their efficient organization and management. 
SUBJECT is an existing, experimental system designed to organize 
both the data and the meta-data of statistical databases. Using this 
organization a user can browse through a meta-data to find what 
data exsists on the system, and then proceed in a similar fashion to 
access the data itself. 


35299 (LBL—13851, pp 65-77) Statistical analyses using 
database 


FWS/MANAGE da management system. Mehta, R.P. 
(Creative Consulting Corp., Ft. Collins, CO); Wilcott, J.C.; 
Shumate, K.J. Mar fos2, NTIS, PC A18/MF A011. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

This paper describes an interactive database management 
system which interfaces with the International Mathematical and 
Statistical Libraries (MSL) statistical package. The interface is 
transparent to the user and is designed to perform statistical analy- 
sis for the naive user as well as the statistician. The design emphasis 
of the system is user friendliness and generalized software. It serves 
a wide range of users with different viewpoints of the same data. 
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The system is available on CDC Cyber and Univac 1100 comput- 
ers. By mid-1982 it will also be available on IBM 370, Honeywell, 
and Data General MV8000 machines. 


35300 (LBL—13851, > pe 78-87) GPI: a statistical pack- 
age/data base interface. Hollabaugh, L.A.; Reinwald, L.T. 
(Bureau of the Census, Washington, DC). Mar 1982. NTIS, 
PC A18/MF AOl. 

From Workshop on statistical data base management; Menlo 
Park, o > (2 Dec 1981). 

PI (Generalized Package Interface) strives to ease the 
task “a the patie user in applying programs against census and 
survey data. Specifically, the system addresses two design goals: (1) 
reducing the dependency of such generalized programming pack- 
ages as the Census Bureau’s Generalized Tabulation System, SPSS, 
DISSPLA, and P-STAT on a fixed data/file format, and (2) freeing 
the packages’ users from the need to know the detailed structure of 
their data. To meet these goals, GPI comprises two main compo- 
nents, a customizer that tailors a package to access the user's specif- 
ic data/file structure and a dictionary which describes that data/file 
structure. 


35301 (LBL—13851, pp 88-102) Data management sup- 
port for statistical data editing and subset selection. Burnett, 
R.A.; Thomas, J.J. (Pacific Northwest Lab., Richland, 
WA). Mar 1982. NTIS, PC A18/MF A0O1. Contract AC06- 
76RL01830. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Statistical analysis of large data sets often involves an initial 
data editing and preparation phase to check the validity of individ- 
ual data items, check for consistency among related data, correct 
erroneous data and supply values for missing data where possible. 
During this preparatory phase of analysis, it is often necessary to 
partition the data set into a number of subsets by logical selection 
and/or random sampling techniques for purposes of hypothesis test- 
ing. This paper examines the data management support required by 
these editing and subsetting operations in terms of data descriptions, 
data manipulation functions, and logical and physical data struc- 
tures. The design of a data management system which seeks to 
meet these requirements is described in detail. The system, called 
SDB, is built around a self-describing transposed file structure and 
supporting data access software. SDB representations of some logi- 
cal data structures which are commonly encountered in statistical 
databases are also described. Experiences with a partial implementa- 
tion of the system and its application in an interactive data editor 
have been encouraging. 


35302 (LBL—13851, pp 107-110) Characteristics and 
evolution of the OSIRIS data definition languages. Marks, 
G.A. Mar 1982. NTIS, PC A18/MF AOl1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

The OSIRIS system for data management and statistical 
analysis emerged in the middle 1960's, with the first data definitions 
being gobbled during the summer of 1967. The plan for the data 
definitions grew out of experience with an earlier system running 
on an IBM 7090, which had a simple form of dictionary to elimi- 
nate FORTRAN format statements and reduce the redundant speci- 
fication of additional information about each variable such as tex- 
tual labels and missing data codes. OSIRIS was developed inside a 
major research organization, the Institute for Social Research, to 
provide a uniform environment for all the data input, quality con- 
trol, manipulation, and statistical analysis needs of many research 
projects, and for a major data archive with added needs for effec- 
tive data documentation, handling of many formats, and inter- 
change of files with other systems. OSIRIS was exported for use at 
other installations, with about 300 different sites acquiring the 
system during the following decade. 


35303 a ae pp 111-122) — Wwe navigate 
through databases. Weiss, S.E.; Weeks, Byrd, N.J. 
(Bureau of Labor Statistics, Washington, DO. Mar 1982. 
NTIS, PC A18/MF AO. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 
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Data dictionary systems, such as the Table Producing Lan- 
guage (TPL) Descriptive Codebook system, provide a facility for 
separating the description of a data file from the use of the data. 
The benefits of this approach are well known. The TPL Associ- 
ative Codebook system extends the data separation concept to in- 
formation about the interconnection of files in relational and net- 
work database systems. The associative codebook processor uses 
this information about interconnections to generate call sequences 
which result in data being delivered to TPL as if it were coming 
from a sequential hierarchical file. Thus the user of TPL does not 
have to concern himself with the link paths of network systems or 
the joins, projections, and restrictions of relational systems. 


35304 (LBL—13851, pp 123-131) Metadata in the 
RAPID DBMS. Hammond, R. (Statistics Canada, Ottawa, 
Ontario). Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

The metadata facilities of the RAPID DBMS developed at 
Statistics Canada are described and a discussion of metadata in ap- 
plication systems is presented. 


35305 (LBL—13851, pp 132-133) Why are commercial 
database management systems rarely used for research data. 
hm E.; Hay, R.A. Jr. Mar 1982. NTIS, PC A18/MF 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Research databases do not differ fundamentally from com- 
mercial databases. Yet, rarely is a research database implemented 
using a commercial database management system (CDBMS). In- 
stead, many researchers have turned to home-brew or ad-hoc pro- 
grams, often with disappointing results. This behavior stems from 
the nature of the computing environment faced by the researcher 


and the ways in which it differs from the commercial computing 
milieu. These differences are at the heart of the divergent design 
philosophies of the CDBMS and research database management 
system (RDBMS) designers. This paper attempts to describe these 
distinctions and illustrate how they affect the DBMS design in the 
two environments. 


35306 (LBL—13851, pp 134-140) Data definition in 
SIR/DBMS as applied to the 1980 US Census. Hay, R. Jr. 
GIR Inc., Evanston, IL). Mar 1982. NTIS, PC Al8/MF 
AO1. 


From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

SIR/DBMS is an integrated research database management 
system in use at many sites on a wide variety of computers. SIR/ 
CENSYS is an turnkey procedure library which, in conjunction 
with the standard SIR/DBMS system and user census tapes, creates 
a specially-formatted census database and provides user-oriented 
procedures for processing it. These procedures are designed to be 
intermixed with native SIR/DBMS directives to provide powerful 
and efficient capabilities for retrieval, display, subsetting, and file 
generation. This paper briefly reviews pertinent data definition 
issues in the creation of a census database. We first consider the 
content, size, and structure of data from the 1980 US Census. We 
then discuss the application of the SIR/DBMS data definition 
syntax to this situation. Next, we consider issues in database modifi- 
cation and updating. Finally, we conclude with a review of SIR/ 
DBMS's capabilities for accessing an manipulating data definition 
information. 


35307 (LBL—13851, pp 143-146) Data manipulation in 
Minitab. Ryan, B.F.; Ryan, T.A. Jr. (Pennsylvania State 
Univ., University Park). Mar 1982. NTIS, PC A18/MF 
A0l. 


From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Minitab is a general purpose, interactive, statistics package. 
Unlike most other statistics packages, Minitab stores data in main 
memory. This allows great flexibility in manipulating data. This 
paper describes data manipulation operations in Release 82.1, which 
will be distributed early in 1982. 
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35308 (LBL—13851, pp 147-152) Data manipulation lan- 
guages for statistical databases: the statistical analysis 
(SAS). Bragg, A.W. Mar 1982. NTIS, PC A18/MF AOI1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Several important data manipulation issues of statistical data- 
bases are discussed with respect to their treatment and implementa- 
tion in SAS. The issues are: why aren't conventional database man- 
agement systems used for statistical data; what data manipulation 
capabilities are important and which have been incorporated into 
SAS; what are the strengths and weaknesses of SAS with regard to 
data manipulation; how does SAS store data manipulation meta- 
data; and how can users extract this metadata; what data manipula- 
tion capabilities of SAS are particularly noteworthy. 


35309 (LBL—13851, pp 153-154) Data manipulation in 
P-STAT. Buhler, R. (P-STAT, Inc., Princeton, NJ). Mar 
1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

P-STAT is a large, conversational statistical system which 
has stressed file management since its beginnings in the early 1960's. 
P-STAT has always allowed multiple files to be used at one time. 
COLLATE is a good example. The COLLATE command has 
gone through three complete re-writes as it became increasingly 
general. The current COLLATE finds cases in two files that match 
(or optionally almost match) on key variables and writes the com- 
bined information for the matched case to a new file. Either or 
both files can have cases not found in the other file. If so, they can 
either be dropped or carried, with missing values generated where 
needed, into the output file. A hierarchichal option allows the cases 
from one file to have multiple matches in the other file, like joining 
mother’s data with each of her children. 


35310 (LBL—13851, pp 163-175) Rule-based statistical 
calculations on a database abstract. Rowe, N.C. (Stanford 
Univ., CA). Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Statistical calculations can take large amounts of time in a 
large database. Precomputed summary values may be stored to im- 
prove access speed, but they can only cover a small fraction of the 
great number of sets queriable. We suggest a compromise using 
some precomputed statistics together with a set of inference rules 
that estimate other, unrepresented statistics in terms of the precom- 
puted ones. Such a configuration can be constructed so as to guar- 
antee a certain level of accuracy for a large class of calculations of 
simple descriptive statistics on the database. We discuss the archi- 
tecture of such a system, the kinds of rules it must contain, and 
how it can be constructed and updated. We then comment on some 
broader implications. 


35311 (LBL—13851, pp 190-205) Query language for 
constructing tes-by-example. Klug, A. (Univ. of Wis- 
consin, Madison). Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

The Abe query language is described. Abe is a relational lan- 
guage designed to make easy the formulation of complicated statis- 
tical queries. Abe is similar to Zloof’s Query-By-Example in that it 
makes use of the entire terminal screen. It is similar to Ingres’ 
QUEL in that it has aggregate functions applied to subqueries. The 
concepts used in defining Abe are actually simpler and fewer in 
number than those found in QBE and QUEL, while the language, 
is actually more powerful for constructing statistical queries than 
either QBE, QUEL, or System-R’s SQL. This paper introduces the 
Abe query language and gives a number of examples of its use. 


35312 (LBL—13851, pp 206-223) For large meta infor- 
mation of national integrated statistics. Sato, H. (Economic 
Planning Agency, Tokyo, Japan); Hotaka, R. Mar 1982. 
NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Integrated statistics, synthesized from many survey statistics, 
form an important part of government statistics. Its typical example 
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is the System of National Accounts. To develop such a system, it is 
necessary to make consistent preparation of (1) documents of meth- 
ods, (2) programs, and (3) a database. However, it is usually not 
easy because of the large amount of data types connected with the 
system. In this paper, we formulate a language as a means to sup- 
porting the design of statistical data integration. This language is 
based on the data abstraction model and treats four types of seman- 
tic hierarchies; generalization, derivation, association (aggregation) 
and classification. We demonstrate that this language leads to natu- 
ral documentation of statistical data integration, and meta informa- 
tion, used in both programs and a database for the integration, can 
be generated from documents. 


35313 (LBL—13851, pp 228-230) MICRONET’s archi- 
tectural support for statistical aggregations. Su, S.Y.W.; Mil- 
kilineni, K. Mar 1982. NTIS, PC A18/MF AOl. Contract 
AS05-81ER 10977. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

paper describes a simple microcomputer network 

system and its architectural supports for two categories of database 
operations useful in statistical database applications, namely the ag- 
gregate functions such as Sum, Count, Average, etc., and the ag- 
gregation of records over some selected fields. The operations for 
performing these two types of data aggregations generally require 
processing a large number of records. It is, therefore, difficult for a 
traditional single processor computer system to achieve the per- 
formance required by many statistical applications. 


35314 (LBL—13851, pp 231-232) Methodology for the 
determination of statistical database machine performance re- 
quirements. Hawthorn, P. (Univ. of California, Berkeley). 
Mar 1982. NTIS, PC A18/MF AOl1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

This paper describes work in progress on a research topic in 
the design of a statistical database machine. The problem addressed 
is the determination of the cost/performance ratio necessary for a 
statistical database machine to be a viable alternative to current 
computing facilities. By database machine, we mean a specialized 
computing system dedicated to data management and using espe- 
cially designed hardware to increase the performance of the system. 
It has been shown that database machines can be built which, be- 
cause they are designed to perform a single function, are usually 
more cost-effective than general purpose machines performing the 
same function. Such database machines commonly operate as back- 
end systems, where the front-end computer handles general-purpose 
computing tasks and sends all data management tasks to the back- 
end system. Business database machines exist but there are no statis- 
tical database machines. 


35315 (LBL—13851, pp 233-236) Database machine sup- 


port for efficient access to large statistical databases. Bates, 
D.; Boral, H.; DeWitt, D.J. (Univ. of Wisconsin, Madison). 
Mar 1982. NTIS, 5 A18/MF AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

In the past four years we have designed and implemented 
the database machine DIRECT. DIRECT was designed to serve as 
a back-end to the relational DBMS INGRES. DIRECT runs on 
the PDP-11/40 and 8 LSI-11/23 microcomputers. Presently, 
DIRECT supports all the operations provided by INGRES with 
the exception of aggregates which are currently being implemented. 
A user interacts with a skeleton INGRES. After a query is parsed 
and compiled it is sent to DIRECT for processing. This approach 
enabled us to design and implement DIRECT in a relatively short 
period of time. We believe that future special purpose devices 
should be designed in similar manner in order to maintain compati- 
bility with existing software. In this short paper we describe our ef- 
forts to design a database machine for large statistical databases. 


35316 (LBL—13851, pp 239-248) Efficient inference 
control for range SUM queries on statistical data bases. 
Chin, F.; Kossowski, P. (Univ. of Alberta, Edmonton). Mar 
1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 
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The inference control technique called Auditing is discussed 
in this paper. Auditing is in many anys better than the previously 
known techniques. Auditing would log all answered queries, and 
use this information to decide whether a new query could lead to a 
compromise. Unfortunately, except for small SDB’s, Auditing may 
not be readily usable in practice because of its excessive time and 
storage complexity in processing a new query. In this paper we re- 
strict our study to SUM queries. Since it is unrealistic to assume 
that the user can obtain statistical information of any subset of the 
records in the SDB, we assume that statistical information is only 
available for those subsets of records in which one of their attribute 
values lies within a certain range (range query). With the proper 
data structure, the time and storage complexity for checking a new 
range query can be reduced to O(n) time and storage, or O(t logn) 
time with 0(n?) storage for t new range queries and n records in 
the SDB. 


35317 Oe il Pp wage od hong handling tech- 
niques in statistical Ozsoyoglu, G. (Cleveland 
State Univ., OH); Proves M. Mar 1982. NTIS, PC 
A18/MF AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Security of update operations in statistical databases (SDB) is 
investigated. The Data Abstraction model is used as a conceptual 
model of SDB. Four different update handling models that use 
output and/or data perturbation to process updates in SDB are ana- 
lyzed for the degree of protection that they provide and for the re- 
strictions that they introduce to enforce security. The first model 
processes updates in tuples and is secure if the DBA is completely 
informed of users’ protected data knowledge. The second model 
adds rounding as an output perturbation to the first model, and 
compromise is possible when users know a single protected data 
without the knowledge of the DBA. The necessary and sufficient 
condition for this compromise is given. However, the probability 
that this condition is satisfied is shown to be very small. The third 
model uses data perturbation to process each update without any 
delay, and the introduced error can be controlled. The last model 
combines previous models by using output and data perturbation, 
and it is shown that the expected value of the error introduced due 
to perturbation is zero, and the variance of the error can be con- 
trolled. 


35318 (LBL—13851, pp 285-293) Query directed parti- 
tioning scheme for securing statistical databases. Deogun, 
J.S. (Univ. of Nebraska, Lincoln); Raghavan, V.V. Mar 
1982. NTIS, PC A18/MF AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

In this paper, we present a statistical database model which 
maintains a record of past queries in such a way that the database 
cannot be compromised by a cleverly formulated sequence of que- 
ries. The proposed scheme behaves, in essence, like a partitioned 
statistical database model. The partition generated is natural in the 
sense that it is induced by user queries. An implementation of this 
model, which is linear in time and space complexity, is outlined. 
Several important properties of the scheme are then identified. 


35319 (LBL—13851, pp 294-295) Efficient multi-group 
scheme for data compression. Hazboun, K.A.; Bassiouni, 
M.A. (Pennsylvania State Univ., University Park). Mar 
1982. NTIS, PC A18/MF AOI. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

The increasing use of computer-based systems, to support 
our modern, technological, administrative and office environment 
needs, mandates the availability of large on-line and archival stor- 
age medium. The encoded representation of documents for text edi- 
tors, alphanumerica data for library and commercial applications, 
and graphics for scientific design needs, require large capacity stor- 
age devices; the number of systems handling such material is in- 
creasing rapidly. The proliferation of data does not have to be 
matched with an increasing acquisition of large-capacity storage de- 
vices; rather, the problem may be alleviated through the implemen- 
tation of efficient data compression techniques. A compression 
technique is presented that is particularly attractive for the storage 
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of large database sequential files and the massive transfer of data 
within a communication network. The technique is a reversible se- 
mantic-independent variable-length character encoding method that 
makes use of two observed properties of the occurrence of charac- 
ters within most commercial files: (1) the group locality of charac- 
ter reference behavior and, (2) the variable frequency of occurrence 
of different characters within a dataset. 


35320 (LBL—13851, pp 296-297) — method used in 
a scientific data management L.J. (Univ. of 
og Island, Kingston). Mar 1982. NTIS, PC A18/MF 
From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 
DATMAN is a scientific data management system which is 
written in FORTRAN and has been implemented on PDP 11/70 
and PRIME computer systems. The data management facilities of 
DATMAN are available from either a stand alone interactive user 
interface (2) or a collection of FORTRAN callable subroutines (1). 
The techniques used to handle the user interface are described else- 
where (3) and this paper focuses upon the access method used in 
DATMAN. The version of DATMAN containing this access 
method has been in production use since fall 1980. 


35321 (LBL—13851, pp 312-334) Relational model ap- 
plied to the automation of the Canadian consumer price 
index. Goldmann, G.J. (Statistics Canada, Ottawa, Ontario). 
Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

The automation of the process to produce the Canadian 
Consumer Price Index is an example of the successful application of 
a relational database model to a statistical information system. This 
paper highlights the design objectives and how they were achieved 
and describes the conceptual schema for the Consumer Price Index, 
the internal schema for the application system, the process by 
which the internal schema was derived and the resulting applica- 
tion system. 


35322 (LBL—13851, pp 335-344) Reservoir water qual- 
ity database management system. Montgomery, R.H.; 
Gunkel, R.C. Jr.; Bates, D.J.; Saul, G.E.; Kennedy, R.H. 
(USAE Waterways Experiment Station, Vicksburg, MS). 
Mar 1982. NTIS, PC Al8/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

The magnitude and diversity of data collected during water 
quality sampling programs often preclude the use of manual meth- 
ods of storage and analysis. Therefore, a critical phase in the plan- 
ning and operation of such programs is the establishment of a com- 
prehensive database management system, the objective of which is 
to establish a protocol that encompasses data acquisition, mainte- 
nance, and utilization while providing data consistency, validation, 
storage, and analysis. The Statistical Analysis System was selected 
as the operational component of a database management system ap- 
plied to a reservoir research program because of its data manage- 
ment system applied to a reservoir research program because of its 
data management capabilities, numerous statistical procedures, and 
an inherent interfacing facility which is indistinguishable to the 
user. This paper describes the general theory of database manage- 
ment systems, the Statistical Analysis System, and an application to 
a reservoir water quality sampling program. 


35323 (LBL—13851, pp 347-348) Simple sequential data 
base for SAS. Code, R.L. (Veterans Administration Medical 
Center, Palo Alto, CA). Mar 1982. NTIS, PC A18/MF 
AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

This paper describes a modest data base system which oper- 
ates as a front-end to SAS. It features a hierarchical structure, a 
subset selection capability and a schema for the elements. This 
system has been in use for approximately one year at the Veterans 
Administration Cooperative Studies Program Coordinating Center 
and has resulted in a substantial reduction in programming effort. 
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35324 (LBL—13851, pp 351-352) Effects of database 
management on the organization and administration of clini- 
cal trials. Flournoy, N.; Hearne, L. (Fred Hutchinson 
Cancer Research Center, Seattle, WA). Mar 1982. NTIS, 
PC A18/MF AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Database Management (DBM) will simplify the very admin- 
istrative and functional structure that is an organization. The effects 
of a complete DBM implementation will include: a reassignment of 
functions to organizational units; the obsolescence of entire organi- 
zational units and staff reductions in others; faster identification and 
isolation of operational problems; more timely and complete status 
reporting and analyses; and increased flexibility in accommodating 
information from ancillary or expanded activities. These effects are 
discussed in the context of our experience with clinical experimen- 
tation. 


35325 (LBL—13851, pp 353-356) Developing data bank 
systems in applied caer rganizations: an overview and a 
case study. Stafford, S.G-.; poceney P.B.; Koerper, G.J.; 
Klopsch, M.W. (Oregon State Univ., Corvallis). Mar 1982. 
NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Data banks are essential for helping answer many of today’s 
interdisciplinary, scientific questions by making information from 
many related fields more readily available to researchers. Further, 
instituting data banks is the most cost-effective way for research or- 
ganizations to gain the most information from collected data. In the 
biological sciences, the value of data bank systems is rapidly be- 
coming apparent, but few operational systems exist. In an applied 
research organization, there is a need to record more than just nu- 
merical data. Keeping better track of all supporting information and 
carefully recording data formats, coding, and definition of variables 
are essential. A simplified procedure (e.g., keywords) for locating 
and accessing data sets must be implemented. Ease of data set selec- 
tion and improved data availability are critical to assure coopera- 
tion of researchers who both nuture and use the data bank. In this 
paper, we discuss general goals and considerations for successful 
implementation and describe the data bank we have reorganized 
and currently operate. 


35326 (LBL—13851, pp 359-362) Volume testing of sta- 
tistical/database software. Teitel, R.F. (Teitel Data Systems, 
Bethesda, MD). Mar 1982. NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

By volume testing is meant assessing the ability of systems to 
manipulate data with large values for the width, length, and depth 
dimensions. The depth dimension is used as a measure of the com- 
plexity of the data relationships in a nonplanar data collection. Sev- 
eral carefully designed problems for complex data manipulation by 
statistical and database systems are presented. These problems are 
referenced in subsequent papers in this volume on complex data 
manipulation capabilities of the major statistical/database systems in 
use today. 


35327 (LBL—13851, pp 363-367) Using the INGRES re- 
lational database system in statistical applications. Schmitz, 
P. (Relational Technology Inc., Berkeley, CA). Mar 1982. 
NTIS, PC A18/MF AOl1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

This paper presents the use of INGRES, a relational data- 
base management system, in solving several complex statistical da- 
tabase problems, as presented in Robert Teitel’s paper, Volume 
Testing of Statistical Software. One set of problems involves a hier- 
archical file structure, and another set involves a more complex 
structure. In each of these problems, solutions are easily stated in 
QUEL, the INGRES query language. INGRES also provides a 
most flexible method for dynamically changing storage structures 
to optimize different processing requirements. Solutions for each of 
the problems, with discussion of the solutions, are presented. 
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35328 (LBL—13851, pp 368-379) Volume testing of 
DBMS software: the ORACLE relational DBMS. Jacobs, 
K.R. (Relational Software Inc., Bethesda, MD). Mar 1982. 
NTIS, PC A18/MF AO. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec _ ; 

This paper discusses the use of the ORACLE relational data- 
base management system to solve data manipulation problems and 
product frequency distributions from complex data structures typi- 
cal of social science statistical data processing applications. First a 
brief review of relational database technology is presented, fol- 
lowed by a description of ORACLE and its non-procedural data 
language, SQL. Then ORACLE solutions are presented for four 
complex data manipulation problems posed using two different da- 
tabases. The relational approach, and ORACLE in particular, are 
especially well suited to the types of data manipulation required by 
the problems presented; two of the problems can be solved with a 
single SQL statement. 


$5329 (LBL—13851, pp 380-389) Volume testing of sta- 

tistical database using Model 204 DBMS. Merrit, D. (Com- 

uter Corp. of America, Santa Monica, CA). Mar 1982. 
IS, PC Al8/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Model 204 is designed to support rapid random access by 
multiple keys to very large databases. As such one Cdn directly, 
and in a straight forward fashion solve any of the problems present- 
ed here. However, the straight forward solutions do not take ad- 
vantage of the power of the index in Model 204. A simple redesign 
of the database, which compromises the pure relational approach, 
can allow for vastly improved performance as indicated in the 
second example. 


35330 (LBL—13851, pp 390-387) Solving complex data 
retrieval problems with TPL. Weiss, S.E.; Stevens, P.B. 
(Bureau of Labor Statistics, Washington, DC). Mar 1982. 
NTIS, PC A18/MF AO1. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

Table Producing Language is applied to four statistical re- 
trieval problems proposed by Robert Teitel. The TPL system per- 
forms exceptionally well in solving two of these problems. All of 
the complexity of these problems is hidden in the data description. 
The other two problems require a somewhat procedural, two-pass 
approach for TPL. An unimplemented feature of TPL is described 
which makes the solutions to the two harder problems easy. It is 
claimed that TPL’s hierarchical user model makes the solution to 
these problems easier than would be possible with a user model on 
relational algebra. 


35331 (LBL—13851, pp 398-402) PHANTOM approach 
to the benchmark problem set. Teitel, R.F. (Teitel Data Sys- 
tems, Bethesda, MD). Mar 1982. NTIS, PC A18/MF AOl. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

PHANTOM is an imaginary data manipulation system for 
use in decision support environments. The system exists for use as a 
discussion vehicle, and to provide continuing material for confer- 
ence papers and related presentations. PHANTOM is based on the 
relational model - tables of data values are a common view of data 
in its intended environment. The concepts of the unit-of-analysis, 
the user view of the database, and reduction functions are dis- 
cussed. References are made to the data collections described in the 
benchmark problem set. Complete PHANTOM solutions to the 
problems are presented after the discussion sections. 


35332 (NUREG/CP—0022, pp 199-207) Assessing 
model uncertainties. Gardner, R.H.; O'Neill, R.V.; Hoffman, 
F.O. (Oak Ridge National Lab., TN). Mar 1982. NTIS, PC 
A21/MF AO1. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

Portions of document are illegible. 

The authors have examined, by Monte Carlo methods, the 
uncertainties of a variety of models of different mathematical forms, 
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including an atmospheric carbon dioxide model, a marsh hydrology 
model, a model of plutonium movement in a forested watershed, 
and a model of food chain transport of iodine. When the uncertain- 
ties affecting the predictions of these models are partitioned into 
the sources of error we find that: (1) the relative contribution of a 
parameter to model uncertainty may not be reflected by sensitivity 
analysis; (2) the mathematical formulation of the model is critical 
with simpler models often having lower uncertainties; (3) determin- 
istic solutions often give biased predictions, especially when sto- 
chastic effects are present; and (4) assumptions regarding statistical 
frequency distributions are often unimportant. Results indicate that 
little information may be needed to reflect the error propagation 
properties of a model, and identify the critical portions of the 
model (e.g., parameters and/or mathematical structure) and make 
reasonable estimates of uncertainties associated with predictions. 


35333 (PNL-SA—10078) ALDS 1980 panel review. Hall, 
D.L. (ed.). (Pacific Northwest Lab., Richland, WA (USA)). 
Nov 1981. Contract AC06-76RL01830. 82p. NTIS, PC 
A05/MF A01. Order Number DE82006981. 

The overall goal of PNL (Pacific Northwest Laboratory) 
Applied Mathematical Sciences Research is development of a DOE 
(Department of Energy) capability for Analysis of Large Data Sets 
(ALDS) and transfer of this capability to other DOE laboratories 
and contractors. This capability is needed to satisfy DOE's increas- 
ing requirements for handling and analyzing large volumes of di- 
verse energy and environmental data. The integrated statistics and 
computer science research includes the development of improved 
methodologies in data definition, data management, data analysis, 
and visual display. The purpose of this document is three-fold. 
First, the document is the permanent record of the ALDS 1979 
panel review. Second, the document provides the PNL staff with a 
benchmark of where we were at the end of the second year of 
ALDS. Third, the document is available to laboratories, universi- 
ties, and DOE headquarters as detailed description of the ALDS 
project, as well as an example of the new direction of AMS-funded 
research. 


35334 (UCID—19293) Delta-t protocol specification: 
working draft, Watson, R.W. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 4 Dec 1981. Contract W-7405-ENG- 
48. 82p. NTIS, PC AO5/MF A0Ol. Order Number 
DE82010601. 

This document is one of a series describing protocols associ- 
ated with the Livermore Interactive Network Communication 
System (LINCS) hierarchical architecture. At the heart of LINCS 
is its basic interprocess communication (LINCS-IPC) service. 
LINCS-IPC defines a reliable, flow controlled, full duplex, uninter- 
preted, labeled bit stream communication service. LINCS-IPC is 
level 4 in the LINCS architecture. Level 3 of LINCS is the Net- 
work layer defining an internetwork datagram type service. 
LINCS-IPC interfaces to User processes that utilize higher level 
syntactic and semantic conventions for process interaction. The 
transport service provided by the Delta-t protocol can be consid- 
ered a sublayer of the LINCS-IPC layer. Delta-t augments the Net- 
work level service as required to support LINCS-IPC. This docu- 
ment specifies the services provided by the Delta-t protocol to sup- 
port LINCS-IPC, the operation of Delta-t, and the services Delta-t 
requires of the Network level. This document was written to be 
self-contained but the reader will find it useful to have available for 
reference the LINCS-IPC and LINCS DeltaGram Network layer 
protocol specifications. Implementations are underway in Pascal for 
the PDP-11 running under RT11 and RX11, in BLISS for the 
VAX running under VMS, in MODEL for the CRAY-1 and CDC 
7600 running under NLTSS and LTSS, and for the SEL 32/75 run- 
ning under PORT. 


35335 (UCID—19295) DeltaGram protocol specification. 
Watson, R.W. (Lawrence Livermore National Lab., CA 
(USA)). 3 Dec 1981. Contract W-7405-ENG-48. 23p. NTIS, 
PC A02/MF AOl1. Order Number DE82010599. 

The Livermore Interactive Network Communications 
System (LINCS) is a hierarchical architecture for the support of 
distributed computing. Level 3 of this architecture is the Network 
layer defining a datagram network. DeltaGram is the LINCS data- 
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gtam protocol, with the following caveat. A packet passed to the 
origin DeltaGram module may be segmented in route and be deliv- 
ered as two or more packets at the destination. DeltaGram does not 
provide reassembly at intermediate or destination modules. Another 
view is that the fields in the original packet are attributes labeling 
the bits in the packet. Even if the original packet is segmented, the 
bits are delivered to the destination as originally labeled. Therefore, 
DeltaGram can be viewed as providing a labeled bit stream service. 
DeltaGram’s purpose is to carry packets on a best effort basis from 
origin to destination ports. Ports are identified by addresses and are 
normally bound to processes. 


35336 (UCRL—50400-Vol.4(Rev.1)) Evaluated nuclear 
data library. Howerton, R.J.; Dye, R.E.; Perkins, S.T. 
(Lawrence Livermore National Lab., CA (USA)). 8 Oct 
1981. Contract W-7405-ENG-48. 41p. NTIS, PC A03/MF 
A01. Order Number DE82007734. 

The Lawrence Livermore National Laboratory (LLNL) col- 
lection of evaluated data for neutron-, photon-, and charged-parti- 
cle-induced reactions is maintained in a computer-oriented system. 
In this report we recount the history of Evaluated Nuclear Data 
Library, describe the methods of evaluation, and give examples of 
input and output representation of the data. 


35337 Use of CAMAC for computer interface in NMR. 
Fukushima, E.; Swenson, K.D. (Los Alamos Scientific Lab., 
NM). Journal of Magnetic Resonance; 39: 325-328(1980). 

Commercially available CAMAC modules, which are com- 
monly used in particle physics experiments, are suited for interfac- 
ing minicomputers to NMR experiments. A black diagram shows 
the data acquisition and processing portion of the spectrometers 
and identifies the CAMAC modules. 
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REFER ALSO TO CITATION(S) 33990, 35292, 35293, oy 35295, 35296, 
35297, 35298, 35299, 35300, 35301, 35302, 35303, 35304, 35306 


35338 (INIS-mf—6574) System of selective disemination 
of information at ININ. ININ-4 Serie di Martinez 
G, M.A. (Instituto Nacional de Investigaciones Nucleares, 
Mexico City). 1981. 27p. (n S$ ). NTIS (US Sales 
ons PC A03/MF A01. Order Number DE81700907. 
study of the systems of selective dissemination of informa- 

tion (spp i is presented, the concepts for such systems outlined, and 
their developments traced in advanced countries, its forms of oper- 
ation and implications for the special libraries. Also the operation of 
INIS at CIDN (Centro de Informacion y Documentacion Nuclear) 
is presented, together with recommendations and conclusions to im- 
prove the development of this service in Mexico. 
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REFER ALSO TO CITATION(S) 34630 


35339 Will technology make shelters obsolete. Haaland, 
C.M.; Chester, C.V. (Oak Ridge National Lab., TN). Orbis; 
771-794(Fal 1981). Contract W-7405-ENG-26. 

The fears and hopes that shelters for civil defense might be 
made obsolete by technology fall along diametrically opposed 
paths. Along the pessimistic direction is the fear that strategic of- 
fensive weapons have become so numerous and terrible that no 
shelter program is worthwhile. This fear has been nurtured by the 
US deterrence policy of Mutual Assured Destruction (MAD), 
about which we will say more in the first part of this article. In the 
opposite direction along the optimistic path is the hope that active 
defensive technology will become so good that shelters will be un- 
necessary. Very few hold this viewpoint today, although there was 
a time during the development of antiballistic missiles (ABM) when 
such a hope was common. The recent emphasis on research and de- 
velopment of laser- and particle-beam weapons has again raised 
some hopes that defense against strategic missiles may become ef- 
fective. Researchers will discuss the impact of defensive technology 
on shelters in Part II of this article. 
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Assessment of the long term suitability of present and proposed 
methods for the management of uranium mill tailings, 7:33357 
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Bendix Corp., Englewood, CO (USA) 
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cartridge inserter, roof bolt bender/inserter, roof bolt spin/ 
thrust/hold assembly. Final technical report, 7:33208 (DOE/ 
ET/13348—T1) 

Bendix Corp., Kansas City, MO (USA) 

Electrical properties of flexible detonator cables, 7:34594 (BDX— 
613-2750) 

On-line monitoring of inorganic additives in copper 
electroplating baths, 7:34334 (BDX—613-2729) 

Bendix Field Engineering Corp., Grand Junction, CO (USA) 

NURE aerial gamma ray and magnetic detail survey of portions 
of northeast Washington. Volume I. Data acquisition, 
reduction and interpretation. Final report, 7:33322 (GJBX—1- 
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Uranium hydrogeochemical and stream sediment reconnaissance 
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Uranium hydrogeochemical and stream sediment reconnaissance 
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7:33327 (GJBX—266-81) 

Bend Research, Inc., OR (USA) 
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Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.) 

Investigation of the use of coal waste as raw material for the 
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Bettis Atomic Power Lab., Pittsburgh, PA (USA) 

Monte Carlo analysis of the slightly enriched uranium-D.0 

critical experiment LTRIIA (AWBA Development Program), 
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BMW of North America, Inc., Montvale, NJ (USA) 

Application for certification 1981 model year light-duty vehicles 

- BMW of North America, Inc., 7:34144 (PB—81-165946) 
Boeing Co., Seattle, WA (USA) 
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waste. Study report, volume 1: Executive summary. Final 
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Bordeaux-1 Univ., 33 (France) 
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Nucleaires 
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scattering angles, 7:34963 (CENBG—8102) 
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in 7°5U fission induced by thermal neutrons, 7:35121 
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Brigham Young Univ., Provo, UT (USA). Dept. of Chemistry 
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British Columbia Univ., Vancouver (Canada) 
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7:35090 (TRI-PP—81-60) 
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Application for certification 1981 model year light-duty vehicles 
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Band structure and nuclear dynamics, 7:35131 (DOE/ER/ 
10576—3) 
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Domestic water heating by solar energy. Final report, 7:33700 
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Bureau of Land Management, Billings, MT (USA), EMRIA 
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and analysis) report No. 10, 1977. Summary report (final) 1977- 
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Bureau of Mines, Avondale, MD (USA). Avondale Research Center 

A pyrometallurgical method for processing Ni-Cd scrap batteries. 
Report of investigations, 7:34123 (PB—82-145426) 
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(PB—81-181638) : 
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Report of investigations, 7:34120 (PB—82-138611) 
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Report of investigations, 7:34121 (PB—82-141045) 
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Research Center 
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California Research and Technology, Inc., Woodland Hills (USA) 
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Toxic hazards research unit, 7:34814 (AD-A—091617) 
California Univ., Livermore (USA). Lawrence Livermore Lab. 
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carbon cycle model, 7:34725 (UCID—19279) 

Review of thermodynamic agd kinetic data for the molten-tin 
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Effects of turbulence on a kinetic auroral arc model, 7:34953 
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California Univ., Los Angeles (USA). Dept. of Chemical, Nuclear, 
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Applied Physical Sciences 
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California Univ., Santa Barbara (USA). Quantum Inst. 

The UCSB free electron laser experimental program, 7:34448 
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Multi-objective decision-making for environmental regulations: 
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Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers, 7:33777 
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Hyperfiltration and energy in the food industry. Final report, 

Phase I, 7:34108 (DOE/CS/40264—T2) 
Carson Helicopters, Inc., Perkasie, PA (USA) 

NURE aerial gamma ray and magnetic detail survey of portions 
of northeast Washington. Volume I. Data acquisition, 
reduction and interpretation. Final report, 7:33322 (GJBX—1- 
82-Vol.1) 

Case Western Reserve Univ., Cleveland, OH (USA). Dept. of 
Radiology 

Ionization in liquids. Progress report, May 1, 1981-April 30, 1982, 
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The impact of R and D in the area of catalysis on the 
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1979-November 1980, 7:33443 (PB—82-153461) 
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Application for certification 1981 model year heavy-duty engines 
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CEA Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France) 

Study of the energy dissipation in the fission of **U using the 
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CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
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French practices concerning quantitative evaluation of potential 
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CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
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Progress report of the Nuclear Physics Department, 7:35080 
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Nuclear energy research and development in France, 7:33351 
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EAV—003/79) 

Charles County Community Coll., La Plata, MD (USA) 
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Final report, 7:34699 (DOE/SR/10018—7) 

Chicago Aerial Survey, Des Plaines, IL (USA) 

Improving surface coal refuse disposal site inspections, 7:33130 
(PB—81-215402) 

Children's Hospital Medical Center, Boston, MA (USA) 

Design, synthesis, and evaluation of new organomedicinal 
radiopharmaceuticals. Progress report, March 1, 1981-February 
28, 1982, 7:34754 (DOE/EV/04115—T2) 

Clarkson Coll. of Tech., Potsdam, NY (USA) 

Fluorescent scattering by molecules embedded in small particles. 
Progress report, February 1, 1981-January 31, 1982, 7:34964 
(CONF-8109100—4) 

Clark Univ., Worcester, MA (USA) 

Electron transport at high altitude. Final report, November 1978- 

June 1980, 7:34944 (AD-A—108185/0) 
Cleveland State Univ., OH (USA) 

Minimum fuel control of a vehicle with a continuously variable 

transmission, 7:34182 (NASA-CR—164587) 
Clifford, City of, ND (USA) 
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crushing plant at Clifford, North Dakota, 7:33627 (PB—82- 
140401) 

College of William and Mary, Williamsburg, VA (USA). Dept. of 
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A study of the collisional dynamics for collisions of UF(6)(-) 
with atoms and molecules. Final scientific report 1 July 1980- 
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Colorado Dept. of Local Affairs, Denver (USA). Div. of Impact 
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Experiment Station 

Regional factors in siting and planning energy facilities in the 
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— State Univ., Fort Collins (USA). Solar Energy Applications 


Open-cycle lithium chloride (solar) cooling. Final report, 1 
February 1980-31 May 1981, 7:33702 (DOE/CS/30206—T1) 
Columbia Univ., New York (USA) 

Measurements of charged- and neutral-current cross sections by 
the CFRR collaboration, 7:35024 (DOE/ER/40033—15) 
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Observatory 
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Comitato Nazionale per I'Energia Nucleare, Casaccia (Italy). 
Dipartimento Ricerca Tecnologica di Base e Avanzata 
Analysis of the efficiency of thermophotovoltaic converters, 
7:33601 (CNEN-RT/ING—80-29) 
Commission of the European Communities, Ispra (Italy). Joint 
Research Centre 


SCORE: a computer program for the systematic combination of 
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Technical review of liquid/liquid and solid/liquid separation 
equipment in the field of nuclear-fuel reprocessing, 7:33336 
(EUR—6996) 
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82-123340) 
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(EUR—6567-EN) 

A technical review of liquid/liquid and solid/liquid separation 
equipment in the field of nuclear-fuel reprocessing, 7:33342 
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Final report, 7:34075 (PB—82-123183) 

Application of magnetotelluric prospecting methods to the 
geothermal exploration of the Mont Dore massif, 7:33734 
(2UR—7027-FR) 
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7:33732 (EUR—7021-DE) 
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perspectives of joint Belgo-German reactor utilisation. 
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Catalogue of chemical and isotopic nuclear reference materials, 
7:33348 (PB—81-216319) 

Critical appraisal of mathematical models of explosive gas cloud 
dispersion. Final report, 7:33933 (PB—82-123365) 

Development and demonstration of improved gas to gas heat 
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report, 7:34127 (PB—82-149543) 
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ribbon solar cells for terrestrial applications. Final report, 
7:33647 (PB—82-149683) 

Development of mono-crystalline CdTe solar cells for terrestrial 
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(PB—82-148040) 
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7:34042 (PB—81-217911) 

Energy and raw material saving through recycling of plastics 
materials extracted from urban waste. Final report, 7:34140 
(PB—82-145830) 

Energy data handbook (Damocles). Part I: definitions and 
instructions (sections 15-18), 7:35286 (PB—82-126566) 

European solar collector testing activities and test methods. Final 
at. 7:33720 (PB—81-217283) 

Exchange of information concerning atmospheric pollution by 
certain sulphur compounds and suspended particulates in the 
European Community. Annual report Jan-Dec 77, 7:34722 
(EUR—6827-EN) 

Feasibility study of applying the techniques of optimal control to 
the energy model of the European Economic Community with 
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Geothermal applications of the geochemical study of springs in 
the eastern Pyrenees, 7:33733 (EUR—7025-FR) 

Growth of silicon layers from the vapour phase on a liquid metal 
layer. Final report, 7:33648 (PB—82-149691) 

Heat pumps for individual rooms. Final report, 7:34077 (PB—82- 
123282 

Heating ‘J domestic buildings by an earth heat pump using solar 
energy stored in the surface layers of the soil as heat source. 
Final report, 7:34076 (PB—82-123217) 

Influence of surface structure and surface absorbates on solid 
phase epitaxial growth. Final report, 7:33649 (PB—82-149709) 

Input-output and energy demand models for Ireland. Data 
collection report. Part I: explor. Part II: edm, 7:33953 (PB— 
82-123225) 

Investigation into the possibility of recycling thermosetting resin 
waste originating from the plastics industry. Final report, 
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Monte Carlo calculation of sensitivity coefficients, 7:34581 (PB— 
82-123308) 

Optimization of silicon solar cells intended to be operated under 
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149675) 

Reconstruction of the trace element distribution in the late 
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Volcano (East Eifel), 7:34862 (EUR—7028-EN) 
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polycrystalline silicon. Final report, 7:33644 (PB—82-145822) 

Results and analysis of the CEC round-robin testing of three 
solar collectors, 7:33719 (PB—81-217267) 

Results of environmental radioactivity measurements in the 
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(PB—82-123316) 

Risks, regulations, responsibilities and costs in nuclear waste 
management: a preliminary survey in the European 
Community, 7:33356 (EUR—6893-EN) 

Single borehole method of studying the thermal properties of a 
fissured formation, 7:33730 (EUR—7030-FR) 
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part. Final report, 7:33707 (PB—81-217176) 
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Study on the environmental impact of the conversion of 
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217309) 
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Committee on Science and Technology (U.S. Congress. House), 
Washington, DC Subcommittee on Energy Research, 
Development and Demonstration (Fossil Fuels) 

Cogeneration. Hearings before the Subcommittee on Energy 
Development and Applications of the Committee on Science 
and Technology, 96th Congress, 2nd Session, No. 155, 22-23 
July 1980, 7:33986 (GPO—68-746) 

Energy from biomass and solid wastes: prospects and constraints, 
7:33613 (GPO—62-872) 

Florida’s renewable energy potential. Hearing before the 
Subcommittee on Energy Development and Application of the 
Committee on Science and Technology, 96th Congress, 2nd 
Session, No. 166, 16 May 1980, 7:33614 (GPO—68-757) 
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Subcommittee on Energy Development and Application of the 
Committee on Science and Technology, 96th Congress, 2nd 
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Community United Methodist Church, Columbia, MO (USA) 

Community United Methodist Church solar classroom building. 
Phase II, 7:33703 (DOE/CS/30334—T1) 

Compagnie Generale des Matieres Nucleaires (COGEMA), La 
Boursidiere, 92 - Le Plessis-Robinson (France) 
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(final), 7:34798 (PB—82-140443) 
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82-154329) 

Geological Survey, Reston, VA (USA) 

Shale characterization and resource appraisal of Devonian black 
shales of the Appalachian basin. Quarterly report for October 
to December 1981, 7:33292 (DOE/MC/10866—T 12) 

Geological Survey, Tacoma, WA (USA). Water Resources Div. 

Kriging analysis of mean annual precipitation, Powder River 
Basin, Montana and Wyoming. Final report, 7:34709 (PB—81- 
216806) 

Geological Survey, Washington, DC (USA) 

Oil-spill risk analysis for the Kodiak Island, 7:33282 (USGS- 
OFR—80-175) 

Georgia Inst. of Tech., Atlanta (USA). School of Ceramic 
Engineering 


Calcia stabilized zirconia castable. Final report, 7:34117 (PB—81- 
214819) 

Georgia Univ., Athens (USA). Inst. of Ecology 

Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, 7:34716 (DOE/EV/00639— 
23) 

Savannah River Ecology Laboratory, University of Georgia, 
annual report, 7:34706 (SRO—819-12) 

GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesthacht- 
Tesperhude (Germany, F.R.) 

Comparative investigations of the performance of small wind 

energy conversion systems, 7:33742 (GKSS—80-E-54) 
GPU Service Corp., Reading, PA (USA) 

Assessment of stress-corrosion cracking in a spent-fuel pool pipe, 

7:33810 (PNL-SA—8995) 
Graz Univ, (Austria) 

Variation of derived NO-profiles at high and mid-latitudes, 
7:34657 (INW—7908) 

Great Plains Agricultural Council (USA) 

National interregional coal models: proceedings on a workshop, 
Bozeman, Montana, July 1979. Great Plains Agricultural 
Council publication, 7:32934 (PB—82-120932) 

Green (Del) Associates, Inc., San Diego, CA (USA) 

Effects of short-term intermittent air pollutants on incidence and 
severity of acute respiratory disease: data collection and quality 
assurance, 7:34821 (PB—82-129479) 

Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules 


Fermion solutions in the supersymmetric CPsup(n-1) model, 
7:35063 (LAPP-TH—28) 

Leptonic front-back asymmetry in pantip > Z°(—1* 1") + jet + 
X and pantip — W*~ (—1* -vsub(])sup((-)))+-jet+X, 7:35029 
(LAPP-TH—25) 

Simple sum formula for Clebsch-Gordan coefficients, 7:35161 
(LAPP-TH—29) 

Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires 

Analyzing powers to valence and inner neutron hole states in 
115Sn via the ™®Sn(d,t) reaction (vector polarized deuteron 
beam), 7:35104 (ISN—80-36) 

High spin levels in ***Ho, 7:35108 (ISN—81-08) 

Gruy Federal, Inc., Arlington, VA (USA) 

Potential for substitution of geothermal energy at domestic 
defense installations and White Sands Missile Range, 7:33723 
(DOE/NV/10072—4) 





GULF SCIENCE AND TECHNOLOGY CO., 


Gulf Science and Technology Co., Pittsburgh, PA (USA). Toxicology 


Solvent-refined-coal (SRC) process: health programs. Research 
and development report No. 53, Interim report No. 39. 
Volume III. Pilot plant development work. Part 4: Industrial 
hygiene, clinical and toxicological programs. Final report of 

subcontract No. 10, June 1, 1976-June 9, 1978, 7:34817 (DOE/ 

ET/10104—13) 
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Hanford Engineering Development Lab., Richland, WA (USA) 
Annealing effects in solid-state track recorders, 7:34533 (HEDL- 
SA—2382-FP) 
Application of robotics in a nuclear-fuel-furnace operation, 
7:33823 (HEDL-SA—2413-FP) 

Computer simulation of high-energy recoils in FCC metals: 
cascade shapes and sizes, 7:34196 (HEDL-SA—2504-FP) 
Design of the fuels and materials examination facility (FMEF) 

neutron radiography facility for irradiated fuel, 7:33822 
(HEDL-SA—2403-FP) 
Functions of sodium and argon analysis in FFTF operational 
decisions (slide presentation), 7:33869 (HEDL-SA—2469) 
Gamma-ray measurements in the Fast Test Reactor, 7:33868 
(HEDL-SA—2431) 
Helium-bubble formation and swelling in metals, 7:35230 
(HEDL-SA—2559-FP) 
Independent verification: operational phase liquid metal breeder 
reactors, 7:33866 (HEDL-SA—2270) 
Materials issues in the Fusion Engineering Device, 7:35228 
(HEDL-SA—2471) 
Nuclear-heat deposition for a fusion-like neutron environment, 
7:35227 (HEDL-SA—2425-FP) 
Occurence and prediction of sigma phase in fuel cladding alloys 
for breeder reactors, 7:34195 (HEDL-SA—2457-FP) 
Operation and modification of the HEDL Neutron Radiography 
Facility (NRF), 7:34534 (HEDL-SA—2400-FP) 
Recent developments and capabilities in neutron radiography at 
HEDL, 7:34535 (HEDL-SA—2408-FP) 
Sodium erosion of boron carbide from breached absorber pins, 
7:33860 (HEDL-SA—2287-FP) 
Summary of the Fast Flux Test Facility traversable fission 
chamber experiment results, 7:33867 (HEDL-SA—2395) 
Water testing of the FMIT lithium target, 7:35229 (HEDL-SA— 
2502) 
Hawaii Univ., Honolulu (USA). Coll. of Tropical Agriculture 
Energy in Western US agriculture, 7:34111 (NP--2902522) 
Health Effects Research Lab., Research Triangle Park, NC (USA) 
Hematologic and immunologic studies of humans exposed to SOs, 
7:34820 (PB—81-213381) 
Hebrew Univ., Rehovoth (Israel). Faculty of Agriculture 
Target oriented drugs against leishmania. Annual summary report 
no. 2, 1 May 1980-30 April 1981, 7:34752 (AD-A—100731/9) 
mer +) Corporate Material Sciences Center, Bloomington, MN 


Silicon-on-ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the low- 
cost solar array project. Final report, 21 October 1975-31 
December 1980, 7:33611 (DOE/JPL/954356—80/15) 

Honeywell, Inc., Roseville, MN (USA). Technology Strategy Center 

Gas line PZT power transducer. Final report, October 1980-June 
1981, 7:33301 (PB—82-133323) 

Hoofdgroep Maatschappelijke Technologie TNO, Apeldoorn 
(Netherlands) 

Frosting and defrosting behavior of outdoor coils of air-source 
heat pumps. Final report, 7:34068 (PB—82-130741) 

Frosting and defrosting behavior of outdoor coils of air-source 
heat pumps. Final report, figures, 7:34069 (PB—82-130758) 

Hughes Aircraft Co., Los Angeles, CA (USA) 

Hardened solar array high temperature adhesive. Final report, 

April 1980-January 1981, 7:33599 (AD-A—101033/9) 
Hughes Research Labs., Malibu, CA (USA) 

Study of radiatively sustained cesium plasmas for solar energy 
conversion. Final report, 1 Jul 1978 - 30 Jun 1980, 7:33657 
(NASA-CR—166265) 
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Human Resources Research VA (USA) 


Organization, 
Battery man’s prescription for health and safety, 7:33943 (PB— 
82-139791) 


Idaho National Engineering Lab., Idaho Falls (USA) 

Cracking and relocation of UO: fuel during nuclear operation, 
7:33797 (CONF-810801—60) 

Illinois State Geological Survey, Urbana (USA) 

Analyses of natural gas in Illinois, 7:33304 (PB—82-124322) 

Hydrogeologic aspects of coal mining in Illinois: an overview. 
Environmental geology notes, 7:33135 (PB—81-190126) 

Imperial Coll. of Science and Technology, London (UK) 

Application of the engulfment, coherence interdiffusion, moving 
observer (ESCIMO) theory of turbulent combustion, 7:34414 
(HTS—80/5) 

Information Science, Inc., Santa Barbara, CA (USA) 

Characterization of Starfish striations from analysis of 
photographic records. Final report, 1 May 1978-31 May 1979, 
7:34616 (AD-A—100884/6) 

Institut d'Aeronomie Spatiale de Belgique, Brussels 

Earth's magnetosphere: a natural laboratory for plasma studies, 

7:34945 (AERONOMICA-ACTA-A—230-1981) 
Institute of Gas Technology, Chicago, IL (USA) 

Combustion characteristics of fine-ground coal, 7:33244 (DE—81- 
025439) 

Energy from biomass and wastes: 1981 update, 7:33604 (CONF- 
820127—4) 

Feedstock characteristics and preparation for peat gasification. 
Final report for phase I, 1 April-30 June 1980, 7:32984 (PB— 
81-222275) 

High COP rotating wheel solid desiccant system, 7:33701 
(CONF-820217—6) 

Unconventional natural gas resources, 7:33296 (CONF-820323— 
2) 

Institute of Geological Sciences, Edinburgh (UK). Highlands and 
Islands Unit 

Geology of the strath halladale-altnabreac district, 7:34837 
(ENPU—80-1) 

Institute of Geological Sciences, Harwell (UK). Environmental 
Protection Unit 


Borehole-drilling details and survey data for the Altnabreac site, 
7:33355 (ENPU—80-2) 

Instituto de Pesquisas Espaciais, Sao Jose dos Campos (Brazil) 
Utilization of nonlinear programming techniques in problems of 
complex systems, 7:35289 (INPE—1977-TDL/036) 

Instituto Nacional de Investigaciones Nucleares, Mexico City 
System of selective disemination of information at ININ. ININ-4 

Serie divulgacion, 7:35338 (INIS-mf—6574) 
Institutul de Fizica si Inginerie Nucleara, Bucharest (Romania) 
Three dimensional exploration of radiocapture organs, 7:34764 
(INIS-mf—6618) 
Instituut voor Milieuhygiene en Gezondheidstechniek TNO, Delft 
(Netherlands) 


Indoor climate ventilation, installations, and energy conservation, 
7:34067 (PB—82-130220) 

Polycyclic aromatic hydrocarbon concentrations in the 
Netherlands. Report PUB-690, 7:34671 (PB—82-130238) 

International Atomic Energy Agency, Vienna (Austria) 

Carbaryl and monocrotophos residues in cottonseed products. 
Part of a coordinated programme on isotopic tracer-aided 
studies of chemical residues in cotton seed, feed, oil and related 
products. Final report for the period 1 June 1975 - 30 June 
1980, 7:34778 (AEA-R—1619-F) 

Physiological adaptation for milk production in desert ruminants. 
Final report for the period 15 December 1977-14 December 
1980, 7:34751 C(AEA-R—2138-F) 

Studies on water use efficiency of crops and ion movement. Part 
of a coordinated programme on agricultural nitrogen residues 
with particular reference to their conservation as fertilizers and 
behaviour as potential pollutants. Final report for the period 1 
December 1975 - 31 July 1980, 7:34779 (IAEA-R—1673-F) 
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Tagging fatty acids with 99m tecnetium. Final report for the 
period 1 October 1978 - 30 November 1980, 7:34812 (IAEA- 
R—2228-F) 

International Business Services, Inc., Washington, DC (USA) 

Investigating the relationship between land use planning, 
transportation and energy consumption. Final report, 7:34131 
(PB—82-122185) 

International Engineering Co., Inc., Denver, CO (USA) 

Water assessment report on paraho oil shale demonstration plant, 
white river basin - utah, 7:33317 (PB—82-155508 

Water assessment report on Rio Blanco Oil Shale onstration 
Project, White River Basin - Colorado, 7:33318 (PB—82- 

1567 

Water _ reports on Rio Blanco Oil Shale Demonstration 
Project and Cathedral Bluffs Shale Oil Demonstration Project, 
White River Basin - Colorado. Appendices C and D, 7:33319 
(PB—82-156753) 

International Harvester Co., Fort Wayne, IN (USA) 

Application for certification 1981 model year heavy-duty gasoline 
vehicles - International Harvester Corporation, 7:34154 (PB— 
81-166431) 

Application for certification 1981 model year heavy-duty engines 
- International Harvester, 7:34159 (PB—81-200131) 

International Inst. for Applied Systems Analysis, Laxenburg (Austria) 

Dynamic linear programming models of energy, resource, and 
economic-development systems. Final report, 7:33954 (PB—82- 
139635 

The cts share of soft/decentralized renewables in meeting 
the future energy demands of developing regions. Final report, 
7:33996 (PB—82-139619) 

Towa Inst. of Hydraulic Research, Iowa City (USA) 

Model study of plume behavior for the boiler stack of Vienna 
unit No. 8, 7:33850 (PB—82-147463) 

Plume configuration and plume recirculation/interference of the 
Vienna cooling towers, 7:33778 (PB—82-147455) 

Isuzu Motors America, Inc., Southfield, MI : 

Application for certification 1981 model year heavy-duty engines 
- Isuzu, 7:34160 (PB—81-200149) 

Application for certification 1981 model year light-duty vehicles 
- Isuzu, 7:34167 (PB—81-200222) 

IT-Enviroscience, Knoxville, TN (USA) 

Organic chemical manufacturing. Volume 2: Process sources. 

Final report, 7:34666 (PB—81-220519) 


JAYCOR, Alexandria, VA (USA) 

Integrated nuclear considerations. Maneuver battalions (and 
lower) combat, combat support and combat service support in 
the absence of continuous command and control. Final report 
28 Mar-30 Nov 80, 7:34624 (AD-A—106088/8) 

Operation WIGWAM (series volume). Technical report, 7:34622 
(AD-A—105685/2 

Physical oceanograp ic model evaluation for the South Atlantic 
OCS region. Final report, 7:33275 (PB—81-184095) 

Simple analysis of light ion beam losses in deuterium plasma 
channels. Memorandum report, 7:35167 (AD-A—108287/4) 

Jet Propulsion Lab., Pasadena, CA (USA) 

A module experimental process system development unit 
(MEPSDUD), 7:33619 (NASA-CR—164877) 

Analysis and evaluation in the production process and equipment 
area of the low-cost solar array project. Final report, 7:33618 
(NASA-CR— 164867) 

Integrated residential photovoltaic array development, 7:33651 
(NASA-CR—164865) 

Low-cost solar array project task 1: silicon material. Gaseous 
melt replenishment system. Final report, Apr. 1979 - Oct. 1980, 
7:33617 (NASA-CR—163764) 

Method and apparatus for precision control of radiometer, 
7:33597 (NASA-CASE-NPO— 15398-1) 

Method and system for nuclear waste disposal, 7:33362 (NASA- 
CASE-NPO—15454-1) 

Proceedings of the 18th project integration meeting. Progress 
report 18 for the period February to July 1981, 7:33607 (DOE/ 
JPL—1012-58) 

Vacuum lamination of photovoltaic modules, 7:33608 (DOE/ 
JPL—1012-63) 


KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. (GERMANY, F.R.). 


Johns Hopkins Univ., Baltimore, MD (USA). Dept. of Physics 

Direct effect of diagnostic ultrasound on genetically interesting 
molecules, 7:34826 (DOE/ER/03285—42) 

Johns Hopkins Univ., Laurel, MD (USA). Applied Physics Lab. 

Energy programs at the Johns Hopkins University Applied 
Physics Laboratory, April-June 1981. Quarterly report Apr-Jun 
81, 7:33977 (PB—82-126699) 

Joint Economic Committee (U.S, Congress), Washington, DC 

Energy conservation: emerging consensus, diverging 
commitment, 7:33989 (GPO—72-109) 

Joint Publications Research Service, Arlington, VA (USA) 

China report: science and technology, No. 128, 7:33976 (JPRS— 
79047) 

West Europe report: science and technology, No. 72, 7:33655 
(JPRS—78876) 

JRB Associates, Inc., McLean, VA (USA) 

Shot HOOD: a test of the PLUMBBOB series, 5 July 1957. Final 
report, 7:34617 (AD-A—101073/5) 

Shot PRISCILLA: a test of the PLUMBBOB series, 24 June 
1957. Technical report, 7:34621 (AD-A—105674/6) 

JSR Associates, Palo Alto, CA (USA) 

Simulations of the energy performance of a solar photovoltaic 
residence and hybrid electric automobile in Fresno, California, 
7:33653 (SAND—81-7044) 

Junta de Energia Nuclear, Madrid (Spain) 

14C-metampicillin stability in several physiological sera, 7:34765 

(JEN—494) 
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Kansas Energy Office, Topeka (USA). Energy Research and 
Resource Development Div. 

Production of alcohol fuels via acid-hydrolysis extrusion 

technology, 7:33622 (NP—2901333) 
Kansas Geological Survey, Lawrence (USA) 

Enhanced oil-recovery operations in Kansas, 1979. Energy 

Resources Series 17, 7:33262 (NP—2902040) 
Kansas State Univ., Manhattan (USA) 

Accuracy of reaction rates inferred from Lagrange analysis and 
in-situ gauge measurements, 7:34607 (UCRL—85798) 

Electromagnetic velocity gauge: use of multiple gauges, time 
response, and flow perturbations, 7:34608 (UCRL—85825) 

Kansas State Univ., Manhattan (USA). Dept. of Nuclear Engineering 

Properties of parameter estimation techniques for a beta-binomial 
failure model. Final technical report, 7:33917 (NUREG/CR— 
2372) 

SAFE-R and SAFE-D: computer codes for the analysis of failure 
data. Final technical report, 7:33918 (NUREG/CR—2375) 

Kansas Univ., Lawrence (USA) 

Radiation-produced electron migration along 5-bromouracil- 

substituted DNA in cells and in solutions, 7:34806 
Karlsruhe Univ. (TH) (Germany, F.R.). Fakultaet fuer Maschinenbau 

Investigations on the mechanical interaction between fuel and 
cladding (FCMI) in fast breeder reactor fuel pins, 7:33825 
(KFK—3012) 

Kent State Univ., OH (USA) 

Adsorption and desorption of hydrocarbons at low 
concentrations. Progress report, 1 Jan 1981-31 Dec 1981, 
7:34374 (DOE/ER/10622—2) 

Kernforschungszentrum Karlsruhe on -b.H. (Germany, F.R.). Inst. 
fuer Material- und Festkoerperf 

Investigations on the panerenre sary ‘eiaaiethi between fuel and 
cladding (FCMI) in fast breeder reactor fuel pins, 7:33825 
(KFK—3012) 

Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik 

Experimental investigations on the fluid flow through an 
asymmetric rod bundle (W/D = 1.048), 7:33856 (KFK—3096) 

SAS3DC: A computer program to describe accidents in 
LMFBRsg, 7:33900 (KFK—3101) 

Thermal-hydraulic experiments with a cluster of 12 roughened 
rods, 7:33826 (KFK—3103) 
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Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorentwicklung 

Sodium boiling experiments in an electrically heated seven-pin 
bundle of SNR 300 Mk II geometry simulating loss of flow 
accidents without scram, 7:33899 (KFK—3058) 

Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Technische Physik 

Report of results on the research and development work 1979 of 
the Institute for Technical Chemistry, 7:35233 (KFK—2933) 

Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt 
Schneller Brueter 

Experimental investigations on the fluid flow through an 
asymmetric rod bundle (W/D = 1.048), 7:33856 (KFK—3096) 

Investigations on the mechanical interaction between fuel and 
cladding (FCMI) in fast breeder reactor fuel pins, 7:33825 
(KFK—3012) 

SAS3DC: A computer program to describe accidents in 
LMFBRsg, 7:33900 (KFK—3101) 

Sodium boiling experiments in an electrically heated seven-pin 
bundle of SNR 300 Mk II geometry simulating loss of flow 
accidents without scram, 7:33899 (KFK—3058) 

Ketron, Inc., Wayne, PA (USA) 

Design, development, and evaluation of an automatic water- 
proportioning valve system for double-drum longwall shearers. 
Phase I draft report, 7:33210 (NP—2902687) 

Ground fault and overcurrent protection criteria for coal mine 
AC distribution systems. Open file report August 1979-October 
1980, 7:33213 (PB—82-137001) 

Kigre, Inc., Toledo, OH (USA) 

Development of a high average power glass laser source. 
Progress report, 7:34449 (AD-A—107582/9) 

Dvelopment of a high average power glass laser source. Progress 
report, 7:34450 (AD-A—107583/7) 

Kilborn Ltd., Toronto (Canada) 

Assessment of the long term suitability of present and proposed 
methods for the management of uranium mill tailings, 7:33357 
(INFO—0024) 

Kiruna Geofysiska Inst. (Sweden) 

Plasma mantle: Composition and other characteristics observed 
by means of the Prognoz-7 Satellite, 7:34950 (KGI—81-1) 
Recent progress in the understanding of the ion composition in 
the magnetosphere and some major question marks, 7:34952 

(KGI-PREPRINT—053) 

Recent progress in understanding of the ion composition in the 
magnetosphere and some major question mark, 7:34951 (KGI— 
053) 

Kossuth Lajos Tudomanyegyetem, Debrecen (Hungary) 

Proceedings of the second Hungarian symposium on 

radiochemistry, 7:34398 (INIS-mf—6528) 
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Lamb (F. Jos.) Co., Warren, MI (USA) 

Small-wind-turbine production evaluation and cost analysis, 

7:33741 (SERI/TR—09049-1-Vol.1) 
Laser Diode Labs., Inc., Metuchen, NJ (USA) 

Development of long wavelength single longitudinal (SLM) 
injection laser diodes. Final technical report, November 1979- 
December 1980, 7:34444 (AD-A—101068/5) 

Lawrence Berkeley Lab., CA (USA) 

Angular momentum and linear momentum transfer in 
intermediate-energy heavy-ion reactions, 7:35109 (LBL— 
13637) 

Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 

Effects of oxygen on the microstrucutre of Cu/sub 2-x/S thin 
films, 7:33615 (LBL—13659) 

Estimation of in-situ thermal conductivities from temperature 
gradient measurements, 7:33260 (LBL—13185) 

Glazing-optimization study for energy efficiency in commercial 
office buildings, 7:34052 (LBL—12764) 

Hydrocarbon catalysis over platinum single crystal surfaces: the 
role of adsorbed carbon deposits and other chemical additives, 
7:34375 (LBL—13051) 

Improved beta alumina electrolytes for advanced storage 
batteries, 7:33940 (EPRI-EM—2160) 
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Liquid-phase densification of titanium carbide - nickel 
composites, 7:34275 (LBL—13580) 

Martensitic transformations in ZrO2: numerical methods and 
applications, 7:34271 (LBL—13518) 

Microfracture in brittle solids, 7:34270 (LBL—13423) 

Mobile facility for measuring net-energy performance of 
windows and skylights, 7:34053 (LBL—12765) 

Morphology of grain-boundary segregation: effect of grain- 
boundary structure in A1-Zn alloys, 7:34205 (LBL—13626) 

Orientation and energy-transfer studies on chlorophyll in the 
photosynthetic membrane, 7:33616 (LBL—13827) 

Photochemistry of HNOs and CINOs, 7:34385 (LBL—13473) 

Photo-induced reactions of gases adsorbed onto semiconductor 
surfaces, 7:33442 (LBL—13479) 

Precision-analog fiber-optic transmission system, 7:34507 (LBL— 
13352) 

Predictive air infiltration model: field validation and sensitivity 
analysis, 7:34055 (LBL—13520) 

Simplified method for calculating heating and cooling energy in 
residential buildings, 7:34054 (LBL—13508) 

Lawrence Livermore National Lab., CA (USA) 

Accuracy of reaction rates inferred from Lagrange analysis and 
in-situ gauge measurements, 7:34607 (UCRL—85798) 

Application of the bootstrap estimator to transient response data, 
7:33926 (UCRL—15429) 

ARGUS laser plasma experiments at 1.06 pm, 0.53 pm and 0.35 
pm, 7:35242 (UCRL—86911) 

Characterization of the dynamic roadway-powered electric- 
vehicle system, 7:34179 (UCID—19272) 

Colliding droplets: a short film presentation, 7:33435 (UCRL— 
86115) 

Comparative end-plug study for tandem mirror reactors, 7:35241 
(UCID—19271) 

Computer-based test system for the Tactical Airfield Attack 
Munition (TAAM) safing, arming, and fuzing system, 7:34609 
(UCRL—86639) 

DeltaGram protocol specification, 7:35335 (UCID—19295) 

Delta-t protocol specification: working draft, 7:35334 (UCID— 
19293) 

Department of Energy contractors office automation conference. 
Volume 1. Proceedings outline, agenda, and speakers list, 
7:35281 (CONF-8110119—Vol.1) 

Department of Energy contractors office automation conference. 
Volume 2. Keynote address, 7:35282 (CONF-8110119—Vol.2) 

Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 

Effect of silica filler concentration on the dynamic mechanical 
properties of noncrystallizable silicone rubber, 7:34277 
(UCRL—86769) 

Electromagnetic velocity gauge: use of multiple gauges, time 
response, and flow perturbations, 7:34608 (UCRL—85825) 

Electronics Engineering Department. Quarterly report No. 1, 
1981, 7:34483 (UCRL—50025-81-1) 

Electronics Engineering Department quarterly report No. 2, 
1981, 7:34484 (UCRL—50025-81-2) 

Evaluated nuclear data library, 7:35336 (UCRL—50400- 
Vol.4(Rev.1)) 

Even-parity quartet autodetaching states of He™, 7:34978 
(UCRL—86383) 

Existence of a last invariant of conservative motion, 7:35163 
(UCID—18980-Rev.1) 

Fluidized-bed pyrolysis of oil shale, 7:33308 (UCRL—86674) 

Heavy gas releases: recent dispersion research, 7:34680 (UCRL— 
86583) 

Image converter camera system features and application to 
E.B.W., 7:34598 (UCRL—86651) 

Improving the bulk laser-damage resistance of KDP by baking 
and pulsed-laser irradiation, 7:34276 (UCRL—86692) 

Improving the injectability of high-salinity brines for disposal or 
waterflooding operations, 7:33291 (UCRL—86503) 

Liquid-drop technique for generation of organic glass and metal 
shells, 7:33436 (UCRL—86116) 

Metallization of some simple systems, 7:35152 (UCRL—86483) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 2: primary coolant loop model. Final 
report, 7:33906 (NUREG/CR—2189-V2) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 3: nonseismic stress analysis. Final report, 
7:33907 (NUREG/CR—2189-V3) 
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Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 5: probabilistic fracture mechanics 
anal Final report, 7:33909 (NUREG/CR—2189-V5 

Probability of sias heckels in the primary coolant loop ot a 
PWR plant. Volume 4: seismic response analysis. Final report, 
7:33908 (NUREG/CR—2189-V4) 
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(SAND—81-1908C) 

Fusion hybrid reactor, 7:35240 (SAND—81-1265) 

Hydrogen combustion research at Sandia, 7:33924 (SAND—82- 
0086C) 
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the production of ethanol from municipal solid waste or from 
wood. Final report, 7:33606 (DOE/ET/23135—T1) 

Experimental and theoretical study of hydraulic fracturing in 

* impermeable and permeable materials. Final report, 7:34855 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
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Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 


lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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Bibliographies 
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AIR INFILTRATION 
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analysis, 7:34055 (LBL—13520) 
Field Tests 
Predictive air infiltration model: field validation and sensitivity 
analysis, 7:34055 (LBL—13520) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
STATIONARY POLLUTANT SOURCES 
Biological Effects 
Effects of short-term intermittent air pollutants on incidence 
and severity of acute respiratory disease: data collection and 
quality assurance, 7:34821 (PB—82-129479) 
Data Base t 
Evaluation of Texas Air Control Board management and 
operations systems requirements. Part I: identification of 
TACB data needs. Final report, 7:34661 (PB—81-180945) 
Evaluation of Texas Air Control Board management and 
operations systems requirements. Part II: appendices to the 
Part I report. Final report, 7:34662 (PB—81-180952) 
Environmental Transport 
Aerosol effects on regional radiative balance, 7:34677 (PNL- 
SA—9232) 
Drainage flow over complex terrain, 7:34685 
Intercomparison of MAP3S models of long-range transport 
and deposition, 7:34683 
M 
Methodology for designing an optimum air quality monitoring 
network, 7:34658 (PB—81-171191) 
Pollution Regulations 
Bulk gasoline terminals - background information for proposed 
standards. (draft environmental impact statement). interin 
final report, 7:33286 (PB—82-152869) 
AIR POLLUTION ABATEMENT 
Financial Incentives 
Economic incentive systems for the control of hydrocarbon 
emissions from stationary sources. Final report, 7:34664 
(PB—81-191769) 
Planning 
Optimal emission control strategies for photochemical smog, 
7:34681 
AIR POLLUTION CONTROL 
Cost 
Optimal emission control strategies for photochemical smog, 
7:34681 
Economic Analysis 
Sulfur pollution control. Phase I. The disposal program 
(sections 1 through 4). Open file report (final), 7:33958 
(PB—81-222796) 
Economic Impact 
Sulfur pollution control. Phase II. The impact of stack gas 
cleanup on the sulfur mining industry of Texas and 
Louisiana. Open file report (final), 7:33959 (PB—81-222820) 
Environmental Engineering 
Guideline for determination of good engineering practice stack 
height (technical support document for the stack height 
regulations), 7:34644 (PB—82-145301) 
Guideline for use of fluid modeling to determine good 
engineering practice stack height, 7:34673 (PB—82-145327) 
Meetings 
Proceedings of the US-Japan seminar: measurement and 
control of particulates generated from human activities, 
7:34656 (EPRI-CS—2145-SR) 
AIR POLLUTION MONITORS 
Design 
Composite design of an advanced airborne monitoring system, 
7:34678 (PNL-SA— 10089) 
Field Tests 
Modification of optical instruments for in-stack monitoring of 
particle size. Final report, September 1979-August 1980, 
7:34489 (PB—81-213373) 
Optical Equipment 
Modification of optical instruments for in-stack monitoring of 
particle size. Final report, September 1979-August 1980, 
7:34489 (PB—81-213373) 
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Performance 
Evaluation of continuous monitoring systems for pressurized 
baghouses. Final report, 7:34663 (PB—81-186694) 
Site Selection 
Methodology for designing an optimum air quality monitoring 
network, 7:34658 (PB—81-171191) 
Technology Assessment 
Assessment of commercially available instruments for on-line 
monitoring of workplace air, 7:34651 (ANL—81-62) 
AIR QUALITY 
Monitoring 
Industrial hygiene inspection procedures guide, 7:34834 PB 
82-155458) 
Mixing layer growth and background air-quality measurements 
over the Colorado oil-shale area, 7:34645 (PNL-SA—9358) 
AIR SAMPLERS 
Design 
Composite design of an advanced airborne monitoring system, 
7:34678 (PNL-SA—10089) 
AIR SOURCE HEAT PUMPS 
Computerized Simulation 
Steady-state computer design model for air-to-air heat pumps, 
7:34057 (ORNL/CON—80) 


Frosting and defrosting behavior of outdoor coils of air-source 
heat pumps. Final report, 7:34068 (PB—82-130741) 

Frosting and defrosting behavior of outdoor coils of air-source 
heat pumps. Final report, figures, 7:34069 (PB—82-130758) 

AIR TRANSPORT 
Energy Demand 

Air transport energy requirements to 2025, 7:34084 (NP— 

2902048) 
AIRCRAFT 
Blast Effects 

Nuclear blast response computer program. Volume I. Program 
description. Final report, May 1975-August 1977, 7:34626 
(AD-A—106480/7) 

Nuclear blast response computer program. Volume II. 
Doublet-lattice and piston theory aerodynamics. Final 
report, May 1975-June 1977, 7:34627 (AD-A—106481/5) 

Nuclear blast response computer program. Volume III. 
Program listing. Final report, May 1975-June 1977, 7:34628 
(AD-A—106520/0) 

Electronic Guidance 

The use of flight management computers in air carrier 
operations in the 1980s. Interim report, 7:34078 (AD-A— 
105621/7) 

Fuel Consumption 

Energy use from 1973 to 1980: the role of improved energy 

efficiency, 7:34056 (ORNL/CON—79) 
Fuel Economy 

The use of flight management computers in air carrier 
operations in the 1980s. Interim report, 7:34078 (AD-A— 
105621/7) 

AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 
Transonic Flow 

Accelerated finite-volume calculation of transonic potential 

flows, 7:34470 
ALABAMA 
Coal Producing Districts 
Study of geologic factors influencing reclamation of federal 
coal bearing lands in northern Alabama, 7:33157 
ALAP 
See RADIATION PROTECTION 
ALASKA 
Continental Shelf 

Environmental assessment of the Alaskan continental shelf: 
reports of principal investigators. Volume 1: reactors - birds, 
plankton, littoral, benthos, 7:34717 (PB—81-196263) 

Environmental assessment of the alaskan continental shelf: 
reports of principal investigators. Volume 2: receptors 
microbiology, ecological processes, 7:33280 (PB—81-196271) 
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Uranium Deposits 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Christian NTMS Quadrangle, Alaska, 
7:33325 (GJBX—205-81) 
ALCOHOL FUELS 
Alcohol fuels information series. Volume 1. US government 
overviews. Final report 1978-79, 7:33462 (PB—81-186926) 


Bibliographies 

Alcohol fuels. 1978-June, 1980 (citations from the NTIS Data 
Base). Report for 1978-Jun 80, 7:33458 (PB—82-801762) 

Alcohol fuels. July, 1980-October, 1981 (citations from the 
NTIS Data Base). Report for Jul 80-Oct 81, 7:33459 (PB— 
82-801770) 

Alcohol fuels. 1979-June, 1980 (citations from the Engineering 
Index Data Base). Report for 1979-Jun 80, 7:33460 (PB—82- 
801861) 

Alcohol fuels. July, 1980-October, 1981 (citations from the 
Engineering Index Data Base). Report for Jul 80-Oct 81, 
7:33461 (PB—82-801879) 

ALDEHYDES 
See also FORMALDEHYDE 
Fluorescence S y 
High pressure luminescence studies, 7:34372 
AE 


See also PHYTOPLANKTON 
thesis 
Clean fuels from bioconversion of solar energy. Annual report, 
21 January 1980-20 January 1981, 7:33626 (PB—81-227977) 
ALKALI METAL COMPOUNDS 
Catalytic Effects 
Significant parameters for the catalyzed gasification of coal 
chars, 7:32964 (CONF-820304—1) 
Chemical Preparation 
Properties of solvated electrons, alkali anicns and other species 
in metal solutions and kinetics of cation and electron 
exchange reactions. Final report, 7:34360 
(DOE/ER/00958—54) 
Entropy 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 


ic Properties 
Selected values of chemical thermodynamic properties: 
compounds of uranium, protactinium, thorium, actinium, and 
the alkali metals. Final report, 7:34362 (PB—81-223463) 
ALKALI METALS 


See also LITHIUM 
POTASSIUM 
SODIUM 


Properties of solvated electrons, alkali anions and other species 
in metal solutions and kinetics of cation and electron 
exchange reactions. Final report, 7:34360 
(DOE/ER/00958—54) 

Configuration Interaction 

Study of the effects of ground and excited state mixing in 

alkali metal vapors, 7:34969 (DOE/ER/04629—T5) 
Electronic Structure 

Alkali-metal-atom doublet anomalies and the relation between 

relativistic and nonrelativistic theories, 7:35000 
Fine Structure 

Alkali-metal-atom doublet anomalies and the relation between 

relativistic and nonrelativistic theories, 7:35000 
Ionization Potential 

Alkali metal vapor detector for use in fluidized bed co1abustor 

effluent streams, 7:33240 (ANL—81-62) 
Mass Transfer 

Alkali vapor transport in coal conversion and combustion 

systems. Interim report, 7:33245 (PB—81-221319) 


ALLOY-HT-9 
Physical Radiation Effects 


Monitoring 
Alkali metal vapor detector for use in fluidized bed combustor 
effluent streams, 7:33240 (ANL—81-62) 


Optical Pumping 
Study of the effects of ground and excited state mixing in 
alkali metal vapors, 7:34969 (DOE/ER/04629—TS5) 
ALKALINE EARTH METAL COMPOUNDS 
Catalytic Effects 
Hydrogasification of coal chars using nickel-alkaline earth 
catalysts, 7:33001 
ALKALINE EARTH METALS 


See also BARIUM 
BERYLLIUM 
MAGNESIUM 


Atom-Atom Collisions 
Alkaline earth-noble gas excimers. Final technical report 1 
March 1979-31 August 1981, 7:34455 (AD-A—108506/7) 
ALKALIS 
See HYDROXIDES 
ALKANES 


See also BUTANE 
2-2-DIMETHYLPROPANE 
ETHANE 
HEXANE 
METHANE 
2-METHYLPROPANE 
OCTANE 
PROPANE 


Auger Electron Spectroscopy 
Localized Auger final states in linear alkanes and polyethylene, 
7:34316 
Configuration Interaction 
Localized Auger final states in linear alkanes and polyethylene, 
7:34316 
Holes 
Localized Auger final states in linear alkanes and polyethylene, 
7:34316 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 


Oxidation of substituted alkyl radicals by IrCle2p, Fe(CN)s*, 
and MnO," in aqueous solution. Electron transfer versus 
chlorine transfer from IrCl*, 7:34403 

Electron Transfer 

Oxidation of substituted alkyl radicals by IrCle*”, Fe(CN)s*, 
and MnO," in aqueous solution. Electron transfer versus 
chlorine transfer from IrCle?”, 7:34403 

Oxidation 

Oxidation of substituted alkyl radicals by IrCl*", Fe(CN)s*, 
and MnO," in aqueous solution. Electron transfer versus 
chlorine transfer from IrClg?”, 7:34403 


See also ACETYLENE 
Neutron Diffraction 
Solid-state polymerization of a diacetylene studied by neutron 
scattering, 7:34288 
Polymerization 
Solid-state polymerization of a diacetylene studied by neutron 
scattering, 7:34288 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Physical Radiation Effects 
Correlation methodology, 7:35220 (DOE/ER—0046/8-Vol.1) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINA 
See ALUMINIUM OXIDES 





ALUMINIUM 
Annealing 


ALUMINIUM 


Energy absorption during pulsed-laser annealing, 7:34301 
Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 


Phenomenological model for transient deformation based on 
state variables, 7:34244 
Materials Recovery 
Investigation of the use of coal waste as raw material for the 
production of aluminum. Final report, 7:33123 (BMFT-FB- 
T—80-112) 
Mechanical 
Phenomenological model for transient deformation based on 
state variables, 7:34244 
Neutron Dosimetry 
Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 
ion 
Solid phase reduction of SiOz in the presence of an Al layer, 
7:34231 
Physical Radiation Effects 
Radiation effects in materials for fusion reactors, 7:35258 
Reducing Agents 
Solid phase reduction of SiO2 in the presence of an Al layer, 
7:34231 
Vacuum Coating 
Vacuum deposition of high quality metal films on porous 
substrates, 7:34218 
Vapor Deposited Coatings 
Characterization of alumi u m nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
28 


Coulomb Energy 
Coulomb displacement energy calculations for the A=28;T=1 
Triad, 7:35095 (LSNN—81-01) 
ALUMINIUM ALLOYS 





Electronic structure and magnetic properties of CeAk , 
7:34224 
Auger Electron Spectroscopy 
Study of grain boundary embrittlement in Cu-3Al-1 Si using 
AES, 7:34255 
Band Theory 
Electronic structure and magnetic properties of CeAk , 
7:34224 
Corrosion Resistance 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines. Report of investigations/1981, 7:33738 
(PB—81-181638) 
Crack Propagation 
Comparison of notch-stress with strain-controlled low cycle 
fatigue of alpha-beta titanium alloys. Memorandum report, 
7:34190 (AD-A—108548/9) 
Surface reactions and fatigue crack growth. Technical report, 
7:34191 (AD-A—109296/4) 
Crystallography 
Morphology of grain-boundary segregation: effect of grain- 
boundary structure in Al-Zn alloys, 7:34205 (LBL—13626) 
Electronic Structure 
Electronic structure and magnetic properties of CeAk , 
7:34224 
Embrittlement 
Study of grain boundary embrittlement in Cu-3Al-1 Si using 
AES, 7:34255 
Energy-Level Density 
Electronic structure and magnetic properties of CeAk , 
7:34224 
Ferromagnetism 
Electronic structure and magnetic properties of CeAk , 
7:34224 
Grain Boundaries 
Morphology of grain-boundary segregation: effect of grain- 
boundary structure in A1l-Zn alloys, 7:34205 (LBL—13626) 
Magnetic Properties 
—— structure and magnetic properties of CeAk , 
7: 
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Electronic structure and magnetic properties of CeAk , 
7:34224 
Solvent Properties 
Measurement of Ha, Ds solubilities in Zr—Al, 7:34217 
ALUMINIUM ARSENIDES 
Superlattices 
Absorption measurements at high pressure on AlAs-Al/sub 
x/Ga/sub 1-x/As-GaAs superlattices, 7:34302 
ALUMINIUM NITRIDES 
Auger Electron Spectroscopy 
Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
Electron Microscopy 
Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
Electron Scanning 
Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
Ion Microprobe Analysis 
Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
Spectroscopy 


Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
Synthesis 
Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
Vacuum Coating 
Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
ALUMINIUM OXIDES 
Brazing 
Joining tantalum to alumina by brazing, 7:34243 
Catalytic Effects 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Chemical Reaction Yield 
Solid phase reduction of SiO: in the presence of an Al layer, 
7:34231 
Cracks 
Improved beta alumina electrolytes for advanced storage 
batteries, 7:33940 (EPRI-EM—2160) 
Entropy 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Microstructure 
Improved beta alumina electrolytes for advanced storage 
batteries, 7:33940 (EPRI-EM—2160) 
ALUMINIUM PHOSPHATES 
Fluorescence 
Vibronic spectra of Gd* in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
Infrared Spectra 
Vibronic spectra of Gd* in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
Raman Effect 
Vibronic spectra of Gd* in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
AMERICIUM 
Environmental Transport 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
Radiometric Analysis 
Use of sensors with semiconductor Si detectors for low alpha 
counting in source separation and solution analysis, 7:34359 
(INIS-mf—6897) 





US transuranium registry report on the 7*‘Am content of a 
whole body. Part II. Health physics aspects, 7:34800 (PNL- 
SA—9882) 

Personnel Dosimetry 

US transuranium registry report on the **7Am content of a 
whole body. Part II. Health physics aspects, 7:34800 (PNL- 
SA—9882) 

AMERICIUM 241 TARGET 
Neutron Reactions 

Isomeric ratio in neutron capture of 7*1Am at 14.75 MeV and 

30 keV, 7:35124 (INIS-SU—44) 
AMERICIUM 242 
Beta Decay 

Isomeric ratio in neutron capture of ***Am at 14.75 MeV and 

30 keV, 7:35124 (INIS-SU—44) 
Isomeric Nuclei 

Isomeric ratio in neutron capture of **4Am at 14.75 MeV and 

30 keV, 7:35124 (INIS-SU—44) 
AMERICIUM COMPLEXES 
Chemical Reaction Yield 

Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 

Raman Spectra 

Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 

AMERICIUM OXIDES 
Chemical Reactions 

Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 

AMINES 


See also METHYL VIOLET 
METHYLENE BLUE 
RHODAMINES 


Raman Spectra 
Time resolved resonance Raman scattering of transient 
radicals: The p-aminophenoxyl radical, 7:34401 
AMINO ACIDS 
See also THYROXINE 
Biosynthesis 
Relationships between nitrogen metabolism and photosynthesis, 
7:34747 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Ton Selective Electrode Analysis 
On-line monitoring of inorganic additives in copper 
electroplating baths, 7:34334 (BDX—613-2729) 
AMYLASE 
Recombinant DNA 
Ethanol from biomass - development of a Zymomonas genetic 
system, 7:34774 (CONF-801226—) 
ANDROSTANES 
Labelling 
Tritiated androstanediol monosulfate, 7:34405 (I[A—1364) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also STEM CELLS 
Biological Radiation Effects 
Radiation effects on cells and chromosomes. September, 1979- 
November, 1981 (citations from the NTIS data base), 
7:34799 (PB—82-803651) 
Genetic Radiation Effects 
Radiation effects on cells and chromosomes. September, 1979- 
November, 1981 (citations from the NTIS data base), 
7:34799 (PB—82-803651) 
ANIMAL FEEDS 
Feeding value of ethanol production by-products, 7:33629 
(PB—82-145913) 


ANIONS 
Beam Neutralization 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
Beam Production 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
ANNEALING 
Energy Absorption 
Energy absorption during pulsed-laser annealing, 7:34301 
ANTHRACENE 
Fluorescence Spectroscopy 
High pressure luminescence studies, 7:34372 
ANTHRACITE 
Fuel Supplies 
Anthracite coal supply for the 1981-1982 winter (USA), 
7:34004 (AD-A—108426/8) 
ANTIBIOTICS 
Stability 
4C-metampicillin stability in several physiological sera, 
7:34765 (JEN—494) 
ANTIDEUTERONS 
Annihilation 
High-energy antideuteron-nucleus collisions. Annihilation cross 
section, 7:35041 (IPNO-TH—81-10) 
ANTIFERROMAGNETIC MATERIALS 
Neutron Diffraction 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
Structure Factors 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
ULANTS 


ANTIFO 


Pollution Regulations 
Evaluation of short-term exposure to heated water and 
chlorine for control of the Asiatic clam (Corbicula fluminea), 
7:33758 (ORNL/TM—7808) 
ANTIMONY 
Absorption Spectroscopy 
Determination of antimony in smelter flue dusts by atomic 
absorption spectrometry. Report of investigations/1981, 
7:34660 (PB—81-180051) 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
ANTIMONY CHLORIDES 
Raman Spectra 
Depolarized Raman scattering in normal and supercooled 
antimony trichloride, 7:34346 
ANTIMONY TELLURIDES 
Neutron Diffraction 
Phonon density of states of the layer compounds, BieTes, 
BigSes, Sb2Tes, and Bie(Teo sSeo 5)s, (Sbo sBio s)2T2s, 7:34297 
(KFK—3051) 
Vibrational States 
Phonon density of states of the layer compounds, BieTes, 
BieSes, Sb2Tes, and Bie(Teo sSeo 5)s, (Sbo sBio 5)2T2s, 7:34297 
(KFK—3051) 
ANTIPROTON BEAMS 
Four-Pi Counting 
4 w solid angle detector for the SPS used as a proton- 
antiproton collider at a centre-of-mass energy of 540 GeV, 
7:34541 (INIS-mf—6908) 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
See INSECTS 
ANVIL POINTS RESEARCH FACILITY 
Process Solutions 
Process water analyses. Environmental monitoring during 
operation of the Paraho semi-works retort, 7:33311 
(DOE/ET/13015—T3) 





AUTOMOBILES 
Certification 


Application for certification model year 1981 light-duty 
vehicles - General Motors Corporation, 7:34145 (PB—81- 
165979) 

Application for certification model year 1981 light-duty 
vehicles - American Honda Motor Co., Inc., 7:34146 (PB— 
81-165987) 

Application for certification 1981 model year light-duty 
vehicles - Maserati, 7:34147 (PB—81-165995) 

Application for certification 1981 model year light-duty 
vehicles - Mazda-Toyo Kogyo, 7:34148 (PB—81-166001) 

Application for certification model year 1981 light-duty 
vehicles - Mitsubishi Motors Corporation, 7:34149 (PB—81- 
166019) 

Application for certification 1981 model year light-duty 
vehicles - Renault, 7:34150 (PB—81-166027) 

Application for certification 1981 model year light-duty 
vehicles - Saab, 7:34151 (PB—81-166035) 

Application for certification 1981 model year light-duty 
vehicles - Toyota, 7:34152 (PB—81-166043) 

Application for certification 1981 model year light-duty 
vehicles - Audi, 7:34165 (PB—81-200206) 

Application for certification 1981 model year light-duty 
vehicles - General Motors, 7:34166 (PB—81-200214) 

Application for certification 1981 model year light-duty 
vehicles - Isuzu, 7:34167 (PB—81-200222) 

Application for certification 1981 model year light-duty 
vehicles - Mercedes-Benz, 7:34168 (PB—81-200230) 

Application for certification 1981 model year light-duty 
vehicles - Peugeot, 7:34169 (PB—81-200248) 

Application for certification 1981 model year light-duty 
vehicles - Joguar Rover Triumph, Inc. (British Leyland), 
7:34170 (PB—81-200255) 

Application for certification 1981 model year light-duty 
vehicles - Rolls Royce, 7:34171 (PB—81-200263) 

Application for certification 1981 model year light-duty 
vehicles - Toyota, 7:34172 (PB—81-200271) 

Application for certification 1981 model year light-duty 
vehicles - Volkswagen, 7:34173 (PB—81-200289) 

Exhaust Gases 

Data summary tables on the effects of specific maintenance 
types on the emissions from in-use light duty vehicles failing 
idle test cutpoints. Technical report, 7:34156 (PB—81- 
187726) 

Fuel Consumption 

Energy use from 1973 to 1980: the role of improved energy 
efficiency, 7:34056 (ORNL/CON—79) 

EPA evaluation of the fuel conservation device. Technical 
report, 7:34094 (PB—82-124215) 

Fuel consumption measurements 1979-1980 model year 
vehicles. Technical report September 79-February 80, 
7:34087 (PB—81-184590) 

Fuel Economy 

Dimension of road communications and energy consumption: 
an analysis of susceptibility, 7:34102 (PB—82-156118) 

EPA evaluation of the Basko MW Enginecoat. Technical 
report, 7:34093 (PB—82-123837) 

Minimum fuel control of a vehicle with a continuously variable 
transmission, 7:34182 (NASA-CR—164587) 

Road vehicles of the future, 7:34141 (NP—2902048) 

Gas Turbine Engines 

Effect of rotor-blade thickness and surface finish on the 
performance of a small axial-flow turbine, 7:34142 
(DOE/NASA/51040—34) 


Evaluation of the applicability of inspection/maintenance tests 
on a Chevrolet Camaro Z-28. Technical report, 7:34183 
(PB—81-188757) 

Evaluation of the applicability of inspection/maintenance tests 
on a Toyota Celica Supra. Technical report, 7:34184 (PB— 
81-194094) 

Maintenance 

Data summary tables on the effects of specific maintenance 
types on the emissions from in-use light duty vehicles failing 
idle test cutpoints. Technical report, 7:34156 (PB—81- 
187726) 
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Evaluation of the applicability of inspection/maintenance tests 
on a Chevrolet Camaro Z-28. Technical report, 7:34183 
(PB—81-188757) 

Evaluation of the applicability of inspection/maintenance tests 
on a Toyota Celica Supra. Technical report, 7:34184 (PB— 
81-194094) 

Mechanical Transmissions 

Minimum fuel control of a vehicle with a continuously variable 

transmission, 7:34182 (NASA-CR—164587) 
Pollution Control Equipment 

Automotive emissions control technology. Final report Sep 79- 

Jul 80, 7:34185 (PB—82-128059) 


A study of driving and storage patterns of nonprimary private 
vehicles in the South Coast Air Basin. Final report, 7:34095 
(PB—82-127978) 

Uses 

A study of driving and storage patterns of nonprimary private 
vehicles in the South Coast Air Basin. Final report, 7:34095 
(PB—82-127978) 

AUTOMOTIVE ACCESSORIES 
Coatings 

EPA evaluation of the Basko MW Enginecoat. Technical 

report, 7:34093 (PB—82-123837) 
Evaluation 

EPA evaluation of the Gastell device under section 511 of the 
Motor Vehicle Information and Cost Savings Act. Technical 
report, 7:34089 (PB—81-215899) 

EPA evaluation of the Gas Meiser I under section 511 of the 
Motor Vehicle Information and Cost Savings Act. Technical 
report, 7:34090 (PB—81-219032) 

AUTOMOTIVE FUELS 
See also GASOLINE 
Availability 
Fuel type and its future availability, 7:34186 (NP—2902048) 
Supply and Demand 
Fuel type and its future availability, 7:34186 (NP—2902048) 
AUTORADIOGRAPHS 
See IMAGES 
AVIATION FUELS 
Demand Factors 

Air transport energy requirements to 2025, 7:34084 (NP— 

2902048) 
Forecasting 

Forecast of future aviation fuels: the model. final report, 

7:33267 (NASA-CR—165486) 
AVIATION PERSONNEL 
Chromosomes 

Skylab: cytogenetic studies of blood (experiment mill). Final 

report, 7:34792 (NASA-CR—163970) 
Radiation Doses 

Skylab: cytogenetic studies of blood (experiment mill). Final 

report, 7:34792 (NASA-CR—163970) 


BACTERIA 
See also PHOTOSYNTHETIC BACTERIA 
Nitrogen Fixation 
Legume inoculation following seedling establishment in mine 
soils, 7:33148 
BACTERIAL SPORES 
Biological Radiation Effects 
Response of Bacillus subtilis spores to heavy ion irradiation 
using cellulose nitrate detectors, 7:34808 
Biological Repair 
Effects of accelerated heavy ions on bacillus subtilis spores: 
inactivation, repair and mutation induction, 7:34810 
Mutations 
Effects of accelerated heavy ions on bacillus subtilis spores: 
inactivation, repair and mutation induction, 7:34810 
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Survival Curves 
Effects of accelerated heavy ions on bacillus subtilis spores: 
inactivation, repair and mutation induction, 7:34810 
BAG MODEL 


Born-Oppenheimer Approximation 
Spectroscopy of the three-heavy-quark system, 7:35055 
Chiral 


Cloudy bag model, 7:35045 (UM-P—81/31) 
BAGHOUSES 
Performance 
Evaluation of continuous monitoring systems for pressurized 
baghouses. Final report, 7:34663 (PB—81-186694) 
BALLOONING INSTABILITY 
Analytical Solution 
Comments on. ideal ballooning, 7:35180 (LA—9055-MS) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 
Catalytic Effects 
Catalyzed gasification of various coals, 7:33004 
Lamb Shift 
Optical pumping effects in Lamb dip spectroscopy, 7:34970 
(DOE/ER/04629—T6) 
BARIUM 145 
Energy Levels 
Nuclear structure studies of }“*Ba, 7:35102 (IA—1364) 
BARIUM PHOSPHATES 
Fluorescence 
Vibronic spectra of Gd** in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
Infrared Spectra 
Vibronic spectra of Gd** in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
Raman Effect 
Vibronic spectra of Gd** in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
BARRIERS 
See DIFFUSION BARRIERS 
BARSTOW SOLAR PILOT PLANT 
Construction 
10 MWe solar thermal central receiver pilot plant, 7:33660 
(SAND—82-8002) 
Environmental Impacts 
Environmental studies in the environs of the 10 MWe STPS 
pilot plant, 7:33661 (SAND—82-8002) 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
Research 
Liquid fossil fuel technology. Quarterly technical progress 
report, July-September 1981, 7:33258 (DOE/BETC/QPR— 
81/3) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYON SPECTROSCOPY 
Quarks 
Spectroscopy of the three-heavy-quark system, 7:35055 
BARYON-BARYON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
Resonance Scattering 
Resonances in baryon-baryon and pion-deuteron scattering, 
7:35053 
BARYONIUM 
Bethe-Salpeter Equation 
Bethe-Salpeter dynamics of qq(anti-q)(anti-q) states under 
harmonic confinement, 7:35046 (UM-P—81/37) 
BARYONS 
See also NUCLEONS 
Gauge Invariance 
Baryons in a large-N matrix model, 7:35050 
Mass 


Baryons in a large-N matrix model, 7:35050 
Wave Functions 
Baryons in a large-N matrix model, 7:35050 
BASALT 
Petrography 
Subsurface geology of the Cold Creek syncline, 7:34851 (RHO- 
BWI-ST—14) 





BENTHOS 
Ecology 


Status of iron-enriched basalt as a medium for nuclear waste 
immobilization: a report by an independent peer review 
panel, 7:34292 (EGG-WM—5586) 

Well Logging 

Subsurface geology of the Cold Creek syncline, 7:34851 (RHO- 

BWI-ST—14) 
BASELINE ECOLOGY 
Comparative Evaluations 

Productivity of mine soils and native soils in the Northern 

Great Plains, 7:33192 


Numerical method for determining electrode shapes for high- 
perveance extractors, 7:34495 (LA-UR—81-3731) 
BEAM FOCUSING MAGNETS 


Multiple sextupole system for the correction of third- and 
higher-order aberration, 7:34498 
Hexapolar Configurations 
Multiple sextupole system for the correction of third- and 
higher-order aberration, 7:34498 
BEAM INJECTION HEATING 
Computerized Simulation 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive i in magnetically confined plasmas, 
7:35254 
Monte Carlo Method 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
Vacuum Systems 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
BEAM PRODUCTION 
Efficiency 


Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 

BEAM-PLASMA SYSTEMS 
Beam Transport 
Simple analysis of light ion beam losses in deuterium plasma 
channels. Memorandum report, 7:35167 (AD-A—108287/4) 

BEAN PLANT 

See PHASEOLUS 
BEES 

See INSECTS 
BEHAVIOR 

(Limited to living systems.) 
Pathological Changes 
Biological effects of 60-Hz electric fields on small and large 
laboratory animals, 7:34831 (PNL-SA—9406) 
BELGIAN REACTOR 2 
See BR-2 REACTOR 
BELGIUM 
Energy Demand 

The linkage between the modules of the national medium-term 
EC energy models for: Belgium/Luxembourg, Federal 
Republic of Germany, and the Netherlands, 7:33952 (PB— 
81-217309) 

BELT CONVEYORS 
Fire Resistance 

Analysis of fire data, large-scale tests, and small-scale tests for 
conveyor belts used in underground coal mines. Final report, 
7:33250 (PB—81-214884) 

BENTHOS 
Ecology 

Environmental assessment of the Alaskan continental shelf: 
reports of principal investigators. Volume 1: reactors - birds, 
plankton, littoral, benthos, 7:34717 (PB—81-196263) 





Electronic Structure 


BENZENE 
Electronic Structure 
Momentum distributions and ionization potentials for the 
valence orbitals of benzene, 7:34973 (FIAS-R—77) 


Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-Mo0s/7-AlOs, 7:34369 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERING SEA 
Resource Development 
Alaska OCS socioeconomic studies program. Technical report 
number 63. North Aleutian Shelf petroleum technology 
assessment; OCS Lease Sale No. 75. Final report, 7:33269 
(PB—82-139833) 
BERYLLIUM 
Auger Electron Spectroscopy 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 
Auger electron spectroscopy (AES) study of the initial stages 
of oxidation of the single crystal Be (0001) surface, 7:34214 
Line Narrowing 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 
Oxidation 
Auger electron spectroscopy (AES) study of the initial stages 
of oxidation of the single crystal Be (0001) surface, 7:34214 
BERYLLIUM 9 TARGET 
Argon 40 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Neon 20 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Investigations of particle spectra in the ?°Ne + 12C and Ne 
+ *Be reactions below the Coulomb barrier, 7:35093 (IKF— 
39) 
Proton Reactions 
The (p,7r) program at TRIUMF: past, present, and future, 
7:35090 (TRI-PP—8 1-60) 
BERYLLIUM ALLOYS 
See also BERYLLIUM BASE ALLOYS 
Auger Electron Spectroscopy 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 
Electronic Structure 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 
BERYLLIUM BASE ALLOYS 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Sorptive Properties 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
BERYLLIUM IONS 
Electron-Ion Collisions 
Cross sections for inelastic electron-ion scattering in weak- 
coupling approximations, 7:34998 
Energy-Level Transitions 
Resonance transitions of Be-like ions from multiconfiguration 
relativistic random-phase approximation, 7:34353 
Excitation 
Resonance transitions of Be-like ions from multiconfiguration 
relativistic random-phase approximation, 7:34353 
BERYLLIUM MODERATORS 
See BERYLLIUM 


Dynamics of an intense electron ring in a modified betatron 
field. Memorandum report, 7:34499 (AD-A—108359/1) 
BIBENZYL 
Chemical Bonds 
Model compound study of the mechanism of sp?-sp* carbon- 
carbon cleavage during the reduction of coals, 7:33084 
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ition 
Model compound study of the mechanism of sp?-sp* carbon- 
carbon cleavage during the reduction of coals, 7:33084 
BIBLIOGRAPHIES 
Solar energy bibliographies. June, 1976-December, 1981 
(Citations from the Energy Data Base). Report for Jun 76- 
Dec 81, 7:33594 (PB—82-857434) 
BILLITONITES 
See TEKTITES 
BIOLOGICAL EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
Data Base Management 
Statistical database management for ecosystem-effects analysis, 
7:33273 (CONF-811208—4) 
BIOLOGICAL FOULING 
Microbial fouling and its effect on power generation. Summary 
report no. 1, 15 may 80-15 may 81, 7:33749 (AD-A— 
107566/2) 
BIOLOGICAL INDICATORS 
Diagnostic Uses 
Bioluminescence monitor and method for enzymatic 
determinations (Patents), 7:34604 
Measuring Instruments 
Bioluminescence monitor and method for enzymatic 
determinations (Patents), 7:34604 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
FOOD 


FOREST LITTER 
LEAVES 

MILK 
PLANTS 
SEEDLINGS 

The use of element-specific detectors coupled with high- 
performance liquid chromatographs. Interim technical 
report, 7:34650 (AD-A—108539/8) 

BIOLOGICAL RADIATION EFFECTS 

Annual research report, 1 July 1969 - 30 June 1970, 7:34783 
(AD-A—106080/5) 

Nuclear tracks in solids and radiation damage in biological 
materials by heavy ion induced Coulomb explosion, 7:35106 
(IKF—39) 

Research 
Historical review of radiation research in Japan, 7:34811 
BIOLOGICAL REPAIR 
Pathological Changes 

Biological effects of 60-Hz electric fields on small and large 

laboratory animals, 7:34831 (PNL-SA—9406) 
BIOLUMINESCENCE 
Measuring Methods 

Bioluminescence monitor and method for enzymatic 

determinations (Patents), 7:34604 
BIOMASS 

(All growing organic matter such as plants, trees, grasses, and 
algae.) 

See also AGRICULTURAL WASTES 
ALGAE 


Florida's renewable energy potential. Hearing before the 
Subcommittee on Energy Development and Application of 
the Committee on Science and Technology, 96th Congress, 
2nd Session, No. 166, 16 May 1980, 7:33614 (GPO—68-757) 

Cultivation Techniques 

Fuels and chemicals from woody biomass program. Quarterly 
progress report for the period ending 31 December 1980, 
7:33623 (ORNL/TM—7952) 

Energy Conversion 

Energy from biomass and solid wastes: prospects and 

constraints, 7:33613 (GPO—62-872) 
Gasification 

Catalyst behavior in biomass gasification, 7:33632 (PNL-SA— 

9063) 
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Fuels and chemicals from woody biomass program. Quarterly 
progress report for the period ending 31 December 1980, 
7:33623 (ORNL/TM—7952) 

Preferred Species 

Fuels and chemicals from woody biomass program. Quarterly 
progress report for the period ending 31 December 1980, 
7:33623 (ORNL/TM—7952) 

Research Programs 

Energy from biomass and wastes: 1981 update, 7:33604 
(CONF-820127—4) 

Fuels and chemicals from woody biomass program. Quarterly 
progress report for the period ending 31 December 1980, 
7:33623 (ORNL/TM—7952) 

Tables 

Biomass of singleleaf pinyon and Utah juniper. Forest service 
research paper, 7:33625 (PB—81-218174) 

rt 

Fuels and chemicals from woody biomass program. Quarterly 
progress report for the period ending 31 December 1980, 
7:33623 (ORNL/TM—7952) 

BIOMASS CONVERSION PLANTS 
Catalysts 
Catalytic gasification of biomass, 7:33633 (PNL-SA—9173) 
Process Development Units 
Catalytic gasification of biomass, 7:33633 (PNL-SA—9173) 
BIOMASS PLANTATIONS 
Efficiency 

Methods for determining nonmerchantable forest biomass 

yields for use as fuel. Final report, 7:33598 (AD-A— 
100831/7) 
Environmental Impacts 

Environmental implications of biomass and other alternative 

fuels usage in Puerto Rico, 7:33962 (CEER-B—104) 
BIOMEDICAL RADIOGRAPHY 
Health Hazards 
Pre-employment low back x-rays: an overview. Final report, 
7:34797 (PB—82-122979) 
Image Processing 
Current status on image processing in medical fields in Japan, 
1:34773 
Legal Aspects 
Pre-employment low back x-rays: an overview. Final report, 
7:34797 (PB—82-122979) 
Radiation Dose Distributions 
Moments of the dose distribution density in X-ray diagnostics, 
7:35147 (INIS-SU—39) 
Recommendations 
Diagnostic radiology guidelines, 7:34756 (HRP—0903767/2) 


The correlated lecture laboratory series in diagnostic 
radiological physics, 7:34767 (PB—81-183444) 
BIPHENYL 
Hydrogenation 
Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-MoOs/y-AlOs, 7:34369 
BIRDS 
Bibliographies 
Annotated bibliography of the red-cockaded woodpecker, 
Picoides borealis (Dendrocopos borealis or Picoides 
borealis), 7:34743 (SRO-NERP—8) 
Ecology 
Environmental assessment of the Alaskan continental shelf: 
reports of principal investigators. Volume 1: reactors - birds, 
plankton, littoral, benthos, 7:34717 (PB—81-196263) 
Habitat 
Nesting habitat and nest site selection by the bald eagle in 
Maryland. Final report, 7:34711 (PB—82-143827) 
BISMUTH 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
BISMUTH SELENIDES 
Neutron Diffraction 
Phonon density of states of the layer compounds, BigTes, 
BigSes, Sb2Tes, and Bi(Teo sSeo s)s, (Sbo sBio 5)2T2s, 7:34297 
(KFK—3051) 





BLACK HOLES 
Cauchy Problem 


Vibrational States 

Phonon density of states of the layer compounds, BisTes, 
BigSes, Sb2Tes, and Bia(Teo sSeo 5)s, (Sbo sBio 5)2T2s, 7:34297 
(KFK—3051) 

BISMUTH TELLURIDES 
Neutron Diffraction 

Phonon density of states of the layer compounds, Bi2Tes, 
BigSes, Sb2Tes, and Bie(Teo sSeo 5)s, (Sbo sBio 5)2T2s, 7:34297 
(KFK—3051) 

Vibrational States 

Phonon density of states of the layer compounds, BisTes, 
BigSes, Sb2Tes, and Bia(Teo sSeo 5)s, (Sbo sBio s)2T2s, 7:34297 
(KFK—3051) 

BITUMENS 

Application of experience with the development of the process 
of solidifying high-level wastes to the disposal of radioactive 
wastes from nuclear power plants, 7:33392 (INIS-mf—6897) 

Bituminization of radioactive liquid wastes from WWER type 
power plant, 7:33388 (INIS-mf—6897) 

Pilot-operation bituminization line: development and 
performance testing, 7:33390 (INIS-mf—6897) 

Possible incorporation of bituminization in processing 
radioactive wastes from WWER type power plants, 7:33389 
(INIS-mf—6897) 

Recovery 

Tar sands. June, 1970-December, 1981 (citations from the 
Engineering Index Data Base). Report for Jun 70-Dec 81, 
7:33305 (PB—82-856402) 

BITUMINOUS COAL 
Chemical Composition 
Oxidative weathering of Illinois No. 6 hvcb coal, 7:33089 
Dissolution 
Scattering of radiation by coal (Pyridine soluble fraction of 
tetralin treated coal), 7:33073 
Solvent Extraction 
Oxidative weathering of Illinois No. 6 hvcb coal, 7:33089 
Structural Chemical Analysis 
Scattering of radiation by coal (Pyridine soluble fraction of 
tetralin treated coal), 7:33073 
Weathering 
Oxidative weathering of Illinois No. 6 hvcb coal, 7:33089 
BLACK CHROME 
Absorptivity 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Emissivity 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Spectral Reflectance 

Evaluation of selective solar-absorber surfaces. Semi-annual 
report, March 25-September 24, 1981, 7:33713 (LMSC/D— 
811826) 

BLACK COATINGS 
See also BLACK CHROME 
BLACK NICKEL 
Absorptivity 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Emissivity 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Optical Properties 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

BLACK HOLES 
Cauchy Problem 

Structure of the space-time and physical processes inside the 

black holes, 7:34917 (REPT—585) 





BLACK NICKEL 
Absorptivity 
Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 
Emissivity 
Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 
BLACK SHALES 
Evaluation 
Shale characterization and resource appraisal of Devonian 
black shales of the Appalachian basin. Quarterly report for 
October to December 1981, 7:33292 (DOE/MC/10866— 
T12) 
Fracturing 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 
Research Programs 
Shale characterization and resource appraisal of Devonian 
black shales of the Appalachian basin. Quarterly report for 
October to December 1981, 7:33292 (DOE/MC/10866— 
T12) 
BLACKBODY RADIATION 
Anisotropy 
Aether Drift and the isotropy of the universe: a measurement 
of anisotropes in the primordial black-body radiation. Final 
report, 1 November 1978-31 October 1980, 7:34893 (NASA- 
CR—164424) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 
BLOOD FORMATION 
See also THROMBOPOIESIS 
Biological Radiation Effects 
Megakaryocytopoiesis in vivo, 7:34807 
Reviews 
Megakaryocytopoiesis in vivo, 7:34807 
BLOWDOWN 
Condensation Chambers 
Licensing procedure and requirements in the FRG, 7:33896 
(GKSS—81/E/28) 
Fluid-Structure Interactions 
Engineering concept for the steam bubble collapse analysis in 
the licensing procedure, 7:33897 (GKSS—81/E/28) 
Reactor Licensing 
Engineering concept for the steam bubble collapse analysis in 
the licensing procedure, 7:33897 (GKSS—81/E/28) 
Reactor Safety Experiments 
Recent results of GKSS multivent experiments with respect to 
system load, 7:33898 (GKSS—81/E/28) 
Simulation 
Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 
BOHUNICE A-1 REACTOR 
Decontamination 
Radioactive wastes from deactivation of A-1 steam generators, 
7:33819 (INIS-mf—6897) 
Primary Coolant Circuits 
Radionuclide composition of primary circuit water and its 
impact on V-1 nuclear power plant environment, 7:33818 
(INIS-mf—6897) 
Radioactive Effluents 
Radionuclide composition of primary circuit water and its 
impact on V-1 nuclear power plant environment, 7:33818 
(INIS-mf—6897) 
Radioactive Waste Processing 
Radioactive wastes from deactivation of A-1 steam generators, 
7:33819 (INIS-mf—6897) 
Steam Generators 
Radioactive wastes from deactivation of A-1 steam generators, 
7:33819 (INIS-mf—6897) 
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BOILERS 
Capacity 
Model of penetration of coal boilers and cogeneration in the 
paper industry, 7:34112 (ORAU/IEA—82-1(M)) 
Fuel Consumption 
Model of penetration of coal boilers and cogeneration in the 
paper industry, 7:34112 (OQRAU/TEA—82-1(M)) 
Marketing Research 
Model of penetration of coal boilers and cogeneration in the 
paper industry, 7:34112 (ORAU/IEA—82-1(M)) 
Pollution Abatement 
Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers. 
Executive summary, 7:33776 (PB—82-146184) 
Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers, 7:33777 
(PB—82-146192) 
Pollution Regulations 
Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers. 
Executive summary, 7:33776 (PB—82-146184) 
Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers, 7:33777 
(PB—82-146192) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Numerical Solution 
The application of finite elements and space-angle synthesis to 
the anisotropic steady state Boltzmann (transport) equation. 
Master's thesis, 7:34612 (AD-A—100638/6) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BOOTSTRAP MODEL 
Application of the bootstrap estimator to transient response 
data, 7:33926 (UCRL—15429) 
BOREHOLES 
Land Reclamation 
Applying multinomial-proportion estimates to estimating the 
success of drill-hole reclamation, 7:33418 (TVA—2902244) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Auger Electron Spectroscopy 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
BORON 10 TARGET 
Proton Reactions 
The (p,77) program at TRIUMF: past, present, and future, 
7:35090 (TRI-PP—8 1-60) 
BORON ALLOYS 
Auger Electron Spectroscopy 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 
Critical Temperature 
SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Ferromagnetism 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/RhyB, alloy system, 7:34227 
Magnetic Moments 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Magnetic Properties 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/RhyB, alloy system, 7:34227 
Muon Probes 
SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
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Neutron Diffraction 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/RhyB, alloy system, 7:34227 
Phase Transformations 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
Relaxation 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/RhyB, ternary alloy system, 7:34229 
vity 
pSR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/RhyB, alloy system, 7:34227 
BORON NITRIDES 


Method of preparing polycrystals of boron nitride (Patent), 
7:34327 (SAND—82-6001) 
BOROSILICATE GLASS 
Fatigue 
Failure prediction in glass. Final report 1 Jul 78-30 Jun 81, 
7:34289 (AD-A—105857/7) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOUNDARY LAYERS 
Distribution 
Mixing layer growth and background air-quality measurements 
over the Colorado oil-shale area, 7:34645 (PNL-SA—9358) 
BR-2 REACTOR 
Research 
BR 2 reactor: tool for advanced nuclear research; results and 
perspectives of joint Belgo-German reactor utilisation. 
Proceedings of the review meeting held at Mol, on June 1, 
1978, 7:33865 (EUR—6114-EN) 
BRAZIL 
Coal Deposits 
Origin and facies of some south Brazilian coal seams, 7:33203 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 


See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Reactor Cores 
Application of mass-predictions to isotope-abundances in 
breeder-reactor cores, 7:33820 (CERN—81-09) 
BREEDING BLANKETS 


Trial application of the draft structural design criteria for 
breeder reactor core components to a typical blanket 
assembly duct, 7:33829 

Neutron Transport Theory 

Comparison of computed reaction rates using different 
methods and data for the STARFIRE and TMHR 
benchmark blankets, 7:35225 (EGG-PHYS—5654) 

BRICKS 
Radioactivity 

Emissions of naturally occurring radioactivity: fireclay mine 

and refractory plant, 7:34688 (PB—81-187742) 
Sensible Heat Storage 

Parametric study of thermal storage containing rocks or fluid 
filled cans for solar heating and cooling, phase 2. Final 
report, 7:33721 (NASA-CR—161841) 


Desalination 
Solar pond-driven distillation and power production system, 
7:33690 (SERI/TR—631-1248) 
Environmental Impacts 
Environmental impact of offshore brine disposal associated 
with petroleum storage activities, 7:33283 
Filtration 
Improving the injectability of high-salinity brines for disposal 
or waterflooding operations, 7:33291 (UCRL—86503) 
Marine Disposal 
Environmental impact of offshore brine disposal associated 
with petroleum storage activities, 7:33283 


Solar Distillation 
Solar pond-driven distillation and power production system, 
7:33690 (SERI/TR—631-1248) 
BRITISH COLUMBIA 
Hydroelectric Power 
Potential hydroelectric development of the Stikine and Iskut 
Rivers in northern British Columbia, Canada, 7:33498 
(CONF-8106137—Vol.2) 
BROMINE 79 TARGET 
Sulfur 32 Reactions 
Mass transport mechanism in the collision of sulphur on 
medium-weight nuclei, 7:35094 (CRN-PN—80-13) 
BROMINE ISOTOPES 
Isotope Ratio 
Measurements of Br and I isotopes with a negative surface 
ionization ion source, 7:35123 (IA—1364) 
BROMOURACILS 
Biological Radiation Effects 
Radiation-produced electron migration along 5-bromouracil- 
substituted DNA in cells and in solutions, 7:34806 
BROWN COAL 
Chemical Analysis 
Mode of occurrence and distribution of inorganic elements in 
Australian brown coals, 7:33108 
Hydrogenation 
Effect of the raw material properties on the liquefaction of 
Rhenish brown coal, 7:33025 
Effect of process conditions on the quality of coal liquefaction 
products, 7:33039 
Reaction technical investigations on the hydrogenation 
solvation of coal water suspension, 7:32977 (NP—2901078) 
Petrography 
Effect of the raw material properties on the liquefaction of 
Rhenish brown coal, 7:33025 
Pyrolysis 
Carbonization of Hungarian brown coals, 7:33050 
Solvent Extraction 
Reaction technical investigations on the hydrogenation 
solvation of coal water suspension, 7:32977 (NP—2901078) 
Surface Area 
Determination of porosity and pore size distribution of brown 
coal, 7:33121 
BUBBLE CHAMBERS 
See also HEAVY LIQUID BUBBLE CHAMBERS 
Holography 
Brief outline of ‘Oxford holography project’, 7:34558 (RL—81- 
042) 
Design of a bubble chamber hologram measuring machine, 
7:34559 (RL—81-042) 
Fermilab Neutrino Hybrid System (FNHS), 7:34569 (RL—81- 
042) 
Holography with RCBC and EHS, 7:34564 (RL—81-042) 
Holography for large volume bubble chambers and neutrino 
physics, 7:34567 (RL—81-042) 
Holography as a visual medium for the bubble chamber 
physicist, 7:34571 (RL—81-042) 
Hydrogen bubble chamber HOLEBC, 7:34548 (RL—81-042) 
Laboratory tests of holography for large bubble chambers, 
7:34563 (RL—81-042) 
M.LT. - Tohuku beam dump chamber, 7:34568 (RL—81-042) 
Multiple beam techniques for improved depth resolution in 
small holographic bubble chambers, 7:34553 (RL—81-042) 
Optimization of geometry for holographic recording of track 
chambers, 7:34551 (RL—81-042) 
Preliminary tests for a first generation holographic experiment, 
7:34554 (RL—81-042) 
Pulsed dye laser for holographic experiments, 7:34547 (RL— 
81-042) 
Pulsed laser forming in-line holograms, 7:34546 (RL—81-042) 
Reflection hologram techniques for the illumination of large 
holographic bubble chambers, 7:34570 (RL—81-042) 
Remarks concerning the practical use of holography in bubble- 
chambers, 7:34552 (RL—81-042) 
Remarks concerning holography for RCBC, 7:34565 (RL—81- 
042) 





Holography 


Resolution and depth of focus in reconstructed holographic 
images of bubble chamber phantoms, 7:34560 (RL—81-042) 

Scaling laws for large chamber holography, 7:34562 (RL—81- 
042) 

Scanning and measuring holograms: ideas, tests and status, 
7:34556 (RL—81-042) 

pene by use of TV, 7:34557 (RL—81-042) 

ing holographic projector, 7:34561 (RL—81- 





042) 
Summary and conclusions of the conference on holography 
held on 19-20 January 1981 at the Rutherford and Appleton 
Laboratories, 7:34572 (RL—81-042) 
Tests of in-line holography for use in a small high resolution 
bubble chamber (HOLEBC), 7:34550 (RL—81-042) 
Triggering and the data rates in HOLEBC and HOBC, 7:34555 
(RL—81-042) 
Modifications 
Remarks concerning holography for RCBC, 7:34565 (RL—81- 
042) 
Resolution 
Multiple beam techniques for improved depth resolution in 
small holographic bubble chambers, 7:34553 (RL—81-042) 
Scaling Laws 
Scaling laws for large chamber holography, 7:34562 (RL—81- 
042) 
Scanning Measuring Projectors 
Resolution and depth of focus in reconstructed holographic 
—— of bubble chamber phantoms, 7:34560 (RL—81-042) 
ing holographic projector, 7:34561 (RL—81- 





” 042) 
Television 
Design of a bubble chamber hologram measuring machine, . 
7:34559 (RL—81-042) 
Testing 
Laboratory tests of holography for large bubble onal 
7:34563 (RL—81-042) 
Trigger Circuits 
Triggering and the data rates in HOLEBC and HOBC, 7:34555 
(RL—81-042) 
BUILDING CODES 
Amendments 
Energy building regulations for new residential and 
nonresidential buildings, 7:34063 (PB—82-117813) 
BUILDING MATERIALS 
See also BRICKS 
CONCRETES 
Thermionic Emission 
Design of an instrument for the measurement of the total 
thermal emission of building materials in room temperature, 
7:34051 (INIS-mf—6851) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 


RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Energy Consumption 
BLAST source tape and implementation instructions. Software, 
7:34045 (AD-A—105689/4) 
Emergency building temperature restrictions, addendum. Final 
evaluation report, 7:34047 (ANL/ENG—81-03) 
Heat Pumps 
Hydro heat pumps, 7:34050 (CONF-8106137—Vol.1) 
Load Management 


BLAST source tape and implementation instructions. Software, 
7:34045 (AD-A—105689/4) 
Temperature Control 
Emergency building temperature restrictions, addendum. Final 
evaluation report, 7:34047 (ANL/ENG—81-03) 
Ventilation 
Indoor climate ventilation, installations, and energy 
conservation, 7:34067 (PB—82-130220) 
Ventilation Systems 
Analysis of ventilation systems subjected to explosive 
transients: far-field analysis, 7:34422 (LA—9094-MS) 
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BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUMP-IN-TAIL INSTABILITY 
Nonlinear Problems 
Limit cycle behaviour of the bump-on-tail and ion-acoustic 
instability, 7:35184 (RISO-M—2235) 
BUNDLE DIVERTORS 
Magnetic configuration of twin tori for a new bundle divertor, 
7:35231 (IPPJ—525) 
BURNABLE POISONS 
Reduction of PWR moderator temperature coefficient by 
gadolinium substitution, 7:33885 (EPRI-NP—2191) 
BURNERS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 


GAS BURNERS 
OIL BURNERS 


Design 

Preignition volatile yields as related to coal characteristics. 
Final technical report, 15 September 1980-15 November 
1981, 7:32973 (DOE/PC/30290—T4) 

BUTANE 
Adsorption 

Adsorption and desorption of hydrocarbons at low 
concentrations. Progress report, 1 Jan 1981-31 Dec 1981, 
7:34374 (DOE/ER/10622—2) 

Chemical Reaction Kinetics 

Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 

Comparative Evaluations 

Flame radiation control in high temperature furnaces, 7:33243 

(ANL—81-62) 
BUTANEDIOLS 
Synthesis 
Workshop on the status of industrial organic electrochemistry, 
7:33456 (EPRI-EM—2173) 
BWR TYPE REACTORS 
See also PILGRIM-1 REACTOR 
Blowdown 

Engineering concept for the steam bubble collapse analysis in 
the licensing procedure, 7:33897 (GKSS—81/E/28) 

Licensing procedure and requirements in the FRG, 7:33896 
(GKSS—81/E/28) 

Recent results of GKSS multivent experiments with respect to 
system load, 7:33898 (GKSS—81/E/28) 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Containment Systems 

Dynamics of the water movement at the chugging process in 
wide pipes (theory), 7:33895 (GKSS—81/E/28) 

Effects of wetwell loads on piping systems attached to GE 
Mark I tori, 7:33887 (GKSS—81/E/28) 

Evaluation of pool boundary loads for pressure suppression 
systems effected by steam condensation, 7:33886 (GKSS— 
81/E/28) 

Modelling and code development, 7:33889 (GKSS—81/E/28) 

Pool swell sub-scale testing and code comparison, 7:33891 
(GKSS—81/E/28) 

Results of CORAN-calculations for PSS-behaviour and effects 
of heat losses, 7:33894 (GKSS—81/E/28) 

Safety relief valve alternate analysis method, 7:33888 (GKSS— 
81/E/28) 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Some recent analytical results for chugging phenomena, 
7:33893 (GKSS—81/E/28) 

Validation of the General Electric pressure suppression 
analytical model, 7:33890 (GKSS—81/E/28) 

Emergency Plans 

Emergency action levels for light water reactors. Draft report, 

7:33903 (NUREG—0818) 
Fuel Assemblies 

Evaluation of sealed-tube neutron generators for the assay of 

fresh LWR fuel assemblies, 7:33857 (LA—9103-MS) 





918 / ERA Vol. 7, No. 13 


Fuel Pellets 

Cracking and relocation of UO, fuel during nuclear operation, 

7:33797 (CONF-810801—60) 
Fuel-Coolant Interactions 

Analysis of molten fuel-coolant interaction during a reactivity- 

initiated accident experiment, 7:33879 (EGG-M—00981) 
Loss of Coolant 

BWR refill-reflood program CCFL/Refill System Effects 
Tests (30° Sector) Experimental Task Plan. Interim report, 
7:33883 (EPRI-NP—1525-Vols.2-4) 

Effects of grid turbulence on nonequilibrium choked nozzle 
flow, 7:33880 (EGG-M—02481) 

RETRAN-01: a program for one-dimensional transient 
thermal-hydraulic analysis of complex fluid flow systems. 
Revision of CCM-5, Volume 4: applications. Final report, 
7:33884 (EPRI-NP—2175) 

Temperature estimates from the zircaloy oxidation kinetics in 
the a plus 8 phase region, 7:33878 (CONF-810801—61) 
Video probe systems for the slabe core test facility, 7:33916 

(NUREG/CR—2351) 
Pipes 

Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending - 1. J-integral 
analysis, 7:33801 

Pressure Release 

Safety relief valve alternate analysis method, 7:33888 (GKSS— 

81/E/28) 
Pressure Suppression 

Dynamics of the water movement at the chugging process in 
wide pipes (theory), 7:33895 (GKSS—81/E/28) 

Effects of wetwell loads on piping systems attached to GE 
Mark I tori, 7:33887 (GKSS—81/E/28) 

Evaluation of pool boundary loads for pressure suppression 
systems effected by steam condensation, 7:33886 (GKSS— 
81/E/28) 

Licensing procedure and requirements in the FRG, 7:33896 
(GKSS—81/E/28) 

Modelling and code development, 7:33889 (GKSS—81/E/28) 

Pool swell sub-scale testing and code comparison, 7:33891 
(GKSS—81/E/28) 

Results of CORAN-calculations for PSS-behaviour and effects 
of heat losses, 7:33894 (GKSS—81/E/28) 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Some recent analytical results for chugging phenomena, 
7:33893 (GKSS—81/E/28) 

Validation of the General Electric pressure suppression 
analytical model, 7:33890 (GKSS—81/E/28) 

Pressure Vessels 

Development and demonstration of an advanced methodology 

for LWR dosimetry applications, 7:33798 (EPRI-NP—2188) 
Primary Coolant Circuits 

Effects of grid turbulence on nonequilibrium choked nozzle 
flow, 7:33880 (EGG-M—02481) 

Evaluation of flaw characteristics and their influence on 
inservice inspection reliability, 7:33799 (PNL-SA—8505) 

Reactor Accidents 

Hydrogen combustion research at Sandia, 7:33924 (SAND— 

82-0086C) 
Reactor Licensing 

Licensing procedure and requirements in the FRG, 7:33896 

(GKSS—81/E/28) 
-Reactor Materials 

Temperature estimates from the zircaloy oxidation kinetics in 

the a plus 8 phase region, 7:33878 (CONF-810801—61) 
Standardization 

Nuclear plant standardization: light water reactors, 7:33837 

(PB—81-213589) 


CADMIUM 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Materials Recovery 
Pyrometallurgical method for processing Ni-Cd scrap batteries. 
Report of investigations, 7:34120 (PB—82-138611) 
Recovery 
A pyrometallurgical method for processing Ni-Cd scrap 
batteries. Report of investigations, 7:34123 (PB—82-145426) 
Tissue Distribution 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 
CADMIUM SULFIDE SOLAR CELLS 
Electric Currents 
Cadmium sulfide/copper sulfide heterojunction cell research 
by sputter deposition. Quarterly technical progress report, 
March 1, 1981-June 30, 1981, 7:33635 (SERI/PR—9296-T2) 
Production 
Development of low cost cadmium sulphide sintered ceramic 
ribbon solar cells for terrestrial applications. Final report, 
7:33647 (PB—82-149683) 
Sputtering 
Cadmium sulfide/copper sulfide heterojunction cell research 
by sputter deposition. Quarterly technical progress report, 
March 1, 1981-June 30, 1981, 7:33635 (SERI/PR—9296-T2) 
CADMIUM TELLURIDE SOLAR CELLS 


Development of mono-crystalline CdTe solar cells for 
terrestrial applications, suitable for use in optical 
concentrators, 7:33645 (PB—82-148040) 


See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM 40 REACTIONS 
Excitation Functions 
Study of formation and de-excitation of compound nuclei 
A=79-80, 7:35099 (IPNO-T—80-05) 
CALCIUM 40 TARGET 
Calcium 40 Reactions 
Study of formation and de-excitation of compound nuclei 
A=79-80, 7:35099 (IPNO-T—80-05) 
CALCIUM CHLORIDES 
Ground States 
Hyperfine structure of the X ** ground state of Ca Cl and 
Ca *7Cl by molecular-beam, laser-rf double resonance, 
7:34347 
CALCIUM FLUORIDES 
Domain Structure 
Domain distribution in RbCaF; below the cubic-tetragonal 
phase transition, 7:34328 (IKF—39) 
Vibrational States 
Abnormal temperature oscillations of the fluorine ions in 
RbCaFs, 7:34373 (IKF—39) 
CALCIUM ISOTOPES 
Coulomb Energy 
Mechanism of equalization of proton and neutron radii and the 
Coulomb anomaly, 7:35096 (CRN-PN—80-4) 
CALIFORNIA 
See also LOS ANGELES 
Building Codes 
Energy building regulations for new residential and 
nonresidential buildings, 7:34063 (PB—82-117813) 
Energy Demand 
Energy tommorrow: challenges and opportunities for 
California (California Energy Commission 1981 biennial 
report), 7:34015 (PB—82-117821) 
Hydroelectric Power 
Small hydroelectric development program of the California 
energy commission: its impacts and its lessions, 7:33489 
(CONF-8106137—Vol.1) 
Hydroelectric Power Plants 
Hydroelectric power development at the San Gabriel Dam, 
7:33501 (CONF-8106137—Vol.2) 





CALORIMETERS 
Power Demand 


Power Demand 
Electricity tomorrow. Final report, 7:34017 (PB—82-124165) 
Energy tommorrow: challenges and opportunities for 
California (California Energy Commission 1981 biennial 
report), 7:34015 (PB—82-117821) 
Solar Energy 
Decade of the sun: program plan for the maximum 
implementation of solar energy through 1990. Final report, 
7:33592 (PB—82-121997) 
Water Resources 
Water transmission and small hydroelectric development case 
studies, 7:33491 (CONF-8106137—Vol.2) 
IRIMETERS 


Performance 

High-temperature battery calorimeter, 7:33944 
CAMAC SYSTEM 

(Computer Application to Measurement And Control.) 

Readout Systems 
REMUS based crate controller for the autonomous processing 

of multichannel data streams, 7:34525 (CERN—81-07) 

Uses 

Use of CAMAC for computer interface in NMR, 7:35337 


Performance 
Image converter camera system features and application to 
E.B.W., 7:34598 (UCRL—86651) 
Specifications 
Image converter camera system features and application to 
E.B.W., 7:34598 (UCRL—86651) 
CANADA 
See also BRITISH COLUMBIA 
ONTARIO 
Coordinated Research Programs 
Challenge of the research complex, proceedings, 7:33979 
Challenge of the research complex, papers-communications, 
7:33980 
Radioactive Waste Disposal 
Post-closure assessment for a Canadian nuclear fuel waste 
disposal concept, 7:33367 (NUREG/CP—0022) 
Small-Scale Hydroelectric Power Plants 
Small hydro development in Canadian remote communities, 
7:33499 (CONF-8106137—Vol.2) 
Technology Transfer 
Challenge of the research complex, proceedings, 7:33979 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CAPE VERDE ISLANDS 
Resource Conservation 
Draft environmental report on Cape Verde, 7:33974 (PB—82- 
129206) 
CARBAZOLES 
Adsorption 
Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 
Phosphorescence 
Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 
CARBOHYDRATES 
Minimally refined biomass fuel (Patent, carbohydrate-water- 
alcohol mixture), 7:33642 
CARBON 
See also ACTIVATED CARBON 


CARBON BLACK 
GRAPHITE 


Abundance 
Carbon abundance in two H2 regions of the Small Magellanic 
Cloud, 7:34890 (NASA-CP—2171) 
Activation Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Adsorption 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Argon 40 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
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Auger Effect 
K-Auger emission from carbon foils for 1-MeV-proton impact, 
7:34997 
Auger Electron Spectroscopy 
Single crystals as model catalysts, 7:34378 
Binding Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Charged-Particle Transport 
Search for collective oriented electron emission following 
heavy ion passage through solids, 7:35140 (KF—39) 
Desorption 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Diffusion 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 


Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 
Environmental Transport 
Fate of nutrient enrichment on continental shelves as indicated 
by the C/N content of bottom sediments, 7:34726 
Gettering 
Gettering experience in ISX or titanium is good for your 
health, 7:35259 
_ Ton Collisions 
K-Auger emission from carbon foils for 1-MeV-proton impact, 
7:34997 
Neon 20 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
CARBON 11 


Labeling of complex molecules with '*F, *°N, and 'C. 
Progress report, March 1, 1981-February 28, 1982, 7:34786 
(DOE/EV/04115—T4) 

CARBON 12 BEAMS 
Beam Neutralization 

Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 

Beam Production 

Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 

CARBON 12 REACTIONS 
Cross Sections 

Molecular resonances, fusion reactions and surface 
transparency of interaction between heavy ions, 7:35086 
(CRN-PN—80-21) 

Energy-Level Transitions 

Role of one or two valence neutrons on C + C, C + O andO 

+ O collisions, 7:35087 (CRN-PN—80-23) 
CARBON 12 TARGET 
Carbon 12 Reactions 

Role of one or two valence neutrons on C + C, C + O and O 

+ O collisions, 7:35087 (CRN-PN—80-23) 
Carbon 13 Reactions 

Role of one or two valence neutrons on C + C, C + O and O 

+ O collisions, 7:35087 (CRN-PN—80-23) 
Neon 20 Reactions 

Investigations of particle spectra in the °Ne + C and Ne 
+ *Be reactions below the Coulomb barrier, 7:35093 (IKF— 
39) 

Oxygen 16 Reactions 

Role of one or two valence neutrons on C + C, C + O and O 

+ O collisions, 7:35087 (CRN-PN—80-23) 
Oxygen 17 Reactions 

Role of one or two valence neutrons on C + C, C + OandO 

+ O collisions, 7:35087 (CRN-PN—80-23) 
Pion Reactions 

Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 

D—4-80-271) 
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Proton Reactions 
Bremsstrahlung from '*C+p near the 461-keV resonance, 
7:35091 
The (p,77) program at TRIUMF: past, present, and future, 
7:35090 (TRI-PP—81-60) 
CARBON 13 REACTIONS 
Energy-Level Transitions 
Role of one or two valence neutrons on C + C, C + O and O 
+ O collisions, 7:35087 (CRN-PN—80-23) 
CARBON 13 TARGET 
Carbon 13 Reactions 
Role of one or two valence neutrons on C + C, C + O and O 
+ O collisions, 7:35087 (CRN-PN—80-23) 
Oxygen 16 Reactions 
Role of one or two valence neutrons on C + C, C + O and O 
+ O collisions, 7:35087 (CRN-PN—80-23) 
Oxygen 17 Reactions 
Role of one or two valence neutrons on C + C, C + O andO 
+ O collisions, 7:35087 (CRN-PN—80-23) 
CARBON 14 REACTIONS 
Cross Sections 
Molecular resonances, fusion reactions and surface 
transparency of interaction between heavy ions, 7:35086 
(CRN-PN—80-21) 
CARBON 14 TARGET 
Carbon 12 Reactions 
Molecular resonances, fusion reactions and surface 
transparency of interaction between heavy ions, 7:35086 
(CRN-PN—80-21) 
Carbon 14 Reactions 
Molecular resonances, fusion reactions and surface 
transparency of interaction between heavy ions, 7:35086 
(CRN-PN—80-21) 
CARBON BLACK 
Electrodeposition 
Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 
CARBON CYCLE 
Global carbon cycle: some minor sinks for CO2, 7:34733 
Role of river transported organic carbon in the global cycle, 
7:34732 
CARBON DIOXIDE 
Activation Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Adsorption Heat 
Sorption properies of natural coal - CO. system with respect 
outburst phenomena, 7:33091 
Adsorption Isotherms 
Sorption properies of natural coal - CO2 system with respect 
outburst phenomena, 7:33091 
Atom-Molecule Collisions 
Collisional excitation of HxO and CO: by O(3p) atoms. Final 
technical report, 1 October 1979-11 September 1980, 7:34957 
(AD-A—101184/0) 
Availability 
Feasibility and economics of by-product CO2 supply for 
enhanced oil recovery. Volume 2. Appendices. Final report, 
7:33259 (DOE/MC/08333—3-Vol.2) 
Binding Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Chemical Reaction Kinetics 
Comparative thermal gravimetric measurements of the 
reactivity of the low temperature cokes with steam and 
carbon dioxide (Low temperature coke), 7:33094 
Decomposition of carbon dioxide with different carbonaceous 
materials (Boudouard reaction), 7:32997 
Chemical Reactions 
Catalytic effects of alkali metal salts in the gasification of coal 
char, 7:32965 (CONF-820304—2) 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Desorption 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 


Concentration 
Personal samplers for CO, NO and CO2 in air. Open file 
report (final) 1 Dec 76-30 Nov 79, 7:34670 (PB—82-123597) 
Chromatography 


Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 


Equations, boundary and initial conditions for a two- 
dimensional carbon cycle model, 7:34725 (UCID—19279) 
Samplers 
Personal samplers for CO, NO and CO2 in air. Open file 
report (final) 1 Dec 76-30 Nov 79, 7:34670 (PB—82-123597) 


Global carbon cycle: some minor sinks for COs, 7:34733 
Role of river transported organic carbon in the global cycle, 
7:34732 
CARBON DIOXIDE INJECTION 
Feasibility and economics of by-product CO: supply for 
enhanced oil recovery. Volume 2. Appendices. Final report, 
7:33259 (DOE/MC/08333—3-Vol.2) 
CARBON DIOXIDE LASERS 
Breakdown 
A probable breakdown mechanism in the electron beam 
sustained CO» laser. Master's thesis, 7:34447 (AD-A— 
105809/8) 
Cold Cathode Tubes 
Investigation of cold cathodes for long life CO2 waveguide 
lasers. Final report 1 May 1979-30 September 1981, 7:34454 
(AD-A—108503/4) 
Investigation of cold cathodes for long life CO. waveguide 
lasers. Annual summary report, 7:34457 (AD-A—108692/5) 
Electric Discharges 
A probable breakdown mechanism in the electron beam 
sustained CO, laser. Master’s thesis, 7:34447 (AD-A— 
105809/8) 
Energy-Level Transitions 
Deformation of a holographic image in space, 7:34466 
Instability 
Mode medium interaction. a theoretical study. Final technical 
report, 1 July 1979-30 June 1980, 7:34440 (AD-A—100905/9) 
Optical Pumping 
Deformation of a holographic image in space, 7:34466 
Service Life 
Investigation of cold cathodes for long life CO. waveguide 
lasers. Final report 1 May 1979-30 September 1981, 7:34454 
(AD-A—108503/4) 
Investigation of cold cathodes for long life CO. waveguide 
lasers. Annual summary report, 7:34457 (AD-A—108692/5) 
CARBON IONS 
Energy Losses 
Search for collective oriented electron emission following 
heavy ion passage through solids, 7:35140 (IKF—39) 
CARBON MONOXIDE 
Activation Energy 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Adsorption 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Binding Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Chemical Reactions 
Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Density 
Search for interstellar molecules in the spectra of highly 
reddened stars, 7:34881 (NASA-CP—2171) 
Desorption 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 





Dissociation 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Ecological Concentration 
Personal samplers for CO, NO and CO? in air. Open file 
report (final) 1 Dec 76-30 Nov 79, 7:34670 (PB—82-123597) 
Far Ultraviolet Radiation 
Resonantly enhanced vacuum ultraviolet generation and 
multiphoton ionization in carbon monoxide gas, 7:34980 
Gas Chromatography 
Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 
Tonization 
Resonantly enhanced vacuum ultraviolet generation and 
multiphoton ionization in carbon monoxide gas, 7:34980 
Methanation 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Single crystals as model catalysts, 7:34378 
Samplers 
Personal samplers for CO, NO and CO2 in air. Open file 
report (final) 1 Dec 76-30 Nov 79, 7:34670 (PB—82-123597) 
Standards 
Air quality analysis for the revised gaseous emission 
regulations for 1984 and later model year light duty trucks 
and heavy duty engines. Technical report, 7:34697 (PB—82- 
122144) 
CARBON OXYSULFIDE 
Gas Chromatography 
Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 
IN STEELS 


Corrosion 
Chemical aspects of denting in steam generators. Final report, 
7:33803 (EPRI-NP—2177) 
Determining electrochemical parameters with dual electrodes, 
7:34382 (BNL—30374) 
Corrosion Resistance 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines. Report of investigations/1981, 7:33738 
(PB—81-181638) 
CARBON SULFIDES 
Gas Chromatography 
Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 
CARBON TETRACHLORIDE 
Absorptivity 
Thermally induced laser pulsing to measure weak optical 
absorptions, 7:34241 
Electron Attachment 
Tonization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
CARBONACEOUS MATERIALS 
See also COAL 
X-Ray Fluorescence Analysis 
Automatic sampling and analysis for a coal conversion reactor, 
7:33069 (ANL—81-62) 
CARBONIZATION 
Yields 
Coal pyrolysis in a continuous fluidized-bed, 7:33051 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYLIC ACIDS 


See also AMINO ACIDS 
KETO ACIDS 


Adsorption 


Solid-surface-luminescence analysis. Progress report, January 1, 


1981-December 31, 1981, 7:34336 (QDOE/ER/10624—2) 
Phosphorescence 


Solid-surface-luminescence analysis. Progress report, January 1, 


1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 
CARBURETORS 
Performance Testing 
Evaluation of the Landrum mini-carbs air bleed. Technical 
report, 7:34178 (PB—82-142100) 
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CARCINOGENESIS 
Correlations 
Induction of mutation and cell differentiation by chemicals 
which initiate or promote tumor formation, 7:34815 (CONF- 
801280—1) 
Dose-Response Relationships 
Cytogenetic bases for risk inference, 7:34824 
CARCINOGENS 
Mutagen Screening 
Induction of mutation and cell differentiation by chemicals 
which initiate or promote tumor formation, 7:34815 (CONF- 
801280—1) 
CARCINOMAS 


Chemotherapy 
Radiotherapy planning and disease control in advanced oral 
carcinoma -- a review of 150 patients, 7:34772 
CARGO 
Maritime Transport 
Energy saving in ships by optimum utilisation and long-term 
reduction in the use of fossil fuels, 7:34083 (NP—2902048) 
Transport 
Effect of price developments on energy consumption in the 
transport of goods, 7:34101 (PB—82-155573) 
CAT SCANNING 
Microprocessors 
CAT and MICE: Computer assisted tomography with a 
microprogrammable engine, 7:34753 (CERN—81-07) 
CATALYSIS 
Research Programs 
ESR studies of surface adsorption and catalysis under ultra- 
high-vacuum conditions. Progress report, March 1, 1981- 
February 28, 1982, 7:34361 (DOE/ER/04991—3) 
CATALYSTS 
Ion bombarded catalysts for fuel cell reactions, 7:34392 (GSI— 
81-2) 
Chemical Preparation 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Hydrogenation of CO on a Co/Al2Os: influence of the catalyst 
pretreatment on the product distribution, 7:33452 
Chemical Reactions 
Chemical characterization of active sites in alkali catalyzed 
gasification, 7:33063 
Comparative Evaluations 
Catalytic coal liquefaction. Quarterly report, June-September 
1981, 7:32974 (DOE/PC/40781—T1)_ - 
Catalyzed gasification of various coals, 7:33004 
Direct liquefaction of coal with iron catalyst (2 catalysts, 17 
solvents, 5 coals), 7:33016 
Microscopic examination of the residues from short residence- 
time hydrogenation of bituminous coals, 7:33011 
Reaction mechanisms of catalytic carbon gasification; 
differences and similarities between nickel, potassium and 
vanadium catalysis, 7:33003 
Particle Size 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 
Performance Testing 
Hydrogenation of CO on a Co/AlOs: influence of the catalyst 
pretreatment on the product distribution, 7:33452 
Poisoning 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Sorptive Properties 
Catalytic coal liquefaction. Quarterly report, June-September 
1981, 7:32974 (DOE/PC/40781—T1) 
Specificity 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
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Surface Area 

Catalytic coal liquefaction. Quarterly report, June-September 

1981, 7:32974 (DOE/PC/40781—T1) 
Testing 

Development of a demonstration reactor using thoria as a 

Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
CATTAILS 
Growth 

Stabilization of slurry impoundments without soil cover: 

factors affecting vegetation establishment, 7:33189 
CAVITY RECEIVERS 
Convection 

Experimental investigation of the convective heat losses from 
cavity-type central receivers: some initial results, 7:33681 
(SAND—82-8002) 

Investigation of free-forced convection flows in cavity-type 
receivers, 7:33680 (SAND—82-8002) 

Forced Convection ; 

Investigation of free-forced convection flows in cavity-type 
receivers. Final yearly report, 1979-1980, 7:33717 (SAND— 
79-8196) 

Heat Losses 

Experimental investigation of the convective heat losses from 
cavity-type central receivers: some initial results, 7:33681 
(SAND—82-8002) 

Natural Convection 

Investigation of free-forced convection flows in cavity-type 
receivers. Final yearly report, 1979-1980, 7:33717 (SAND— 
79-8196) 

Testing 

CRTF molten salt receiver subsystem research experiment 

(SRE), 7:33674 (SAND—82-8002) 
CDC COMPUTERS 
Comparative Evaluations 

Los Alamos National Laboratory computer benchmarking, 

1981, 7:35291 (LA—9104-MS) 
CEA SACLAY 
Research Programs 
Progress report of the Nuclear Physics Department, 7:35080 
(CEA-N—2207) 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLULOSE 

Acid Hydrolysis 

Production of alcohol fuels via acid-hydrolysis extrusion 

technology, 7:33622 (NP—2901333) 
Freezing 

Preparation of multishell ICF target plastic foam cushion 
materials by thermally induced phase inversion processes, 
7:34285 

Freezing Out 

Preparation of multishell ICF target plastic foam cushion 
materials by thermally induced phase inversion processes, 
7:34285 


Effect of pressure, temperature, ph, and carbon monoxide on 
oil yields from cellulose liquefaction, 7:33451 
Recombinant DNA 
Ethanol from biomass - development of a Zymomonas genetic 
system, 7:34774 (CONF-801226—) 
RECEIVERS 


Performance Testing 
500 Kw central receiver system (CRS) of the small solar 
power systems project (SSPS) almeria, 7:33663 (SAND—82- 
8002) 


Research Programs 
Thermal subsystem development overview, 7:33673 (SAND— 
82-8002) 
Testing 
Sodium solar receiver experiment, 7:33675 (SAND—82-8002) 


CERAMIC MELTERS 
Design 
Design and operation of a 100 kg/h electric melter for nuclear- 
waste vitrification, 7:33370 (PNL-SA—8027) 
Operation 
Design and operation of a 100 kg/h electric melter for nuclear- 
waste vitrification, 7:33370 (PNL-SA—8027) 
CERAMICS 
Activation Analysis 
Ceramic compositional interpretation of incense-burner trade in 
the Palenque Area, Mexico, 7:34355 
Chemical Composition 
Ceramic compositional interpretation of incense-burner trade in 
the Palenque Area, Mexico, 7:34355 
Electric Contacts 
USSR certificate of authorship No. 755,772. A method of 
preparing an electrically conductive composition (Patent; for 
metailizing piezoceramic materials), 7:34600 (SAND—82- 
6003) 
Electron Microprobe Analysis 
Ceramic compositional interpretation of incense-burner trade in 
the Palenque Area, Mexico, 7:34355 


Properties 
Microfracture in brittle solids, 7:34270 (LBL—13423) 
Heating 
Radio frequency heating of ceramic windows in fusion 
applications, 7:35234 (LA—9088-MS) 
Proton Microprobe Analysis 
Ceramic compositional interpretation of incense-burner trade in 
the Palenque Area, Mexico, 7:34355 
Thermoluminescence 
Age dating by thermoluminescence of Austrian ceramics, 
7:34843 (OEFZS—4033) 
CERIUM 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
CERIUM ALLOYS 
Antiferromagnetism 
Electronic structure and magnetic properties of CeAl , 
7:34224 
Band Theory 
Electronic structure and magnetic properties of CeAl , 
7:34224 
Electronic Structure 
Electronic structure and magnetic properties of CeAl: , 
7:34224 
Energy-Level Density 
Electronic structure and magnetic properties of CeAl , 
7:34224 
Ferromagnetism 
Electronic structure and magnetic properties of CeAls , 
7:34224 
Lattice Vibrations 
Search for phonon anomalies in the intermediate valence 
compound CeSns, 7:34201 (KFK—3051) 
Magnetic Properties 
Electronic structure and magnetic properties of CeAl: , 
7:34224 
Paramagnetism 
Electronic structure and magnetic properties of CeAk , 
7:34224 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
Magnetic Spectrometers 
Study of events with identified forward particles at the split 
field magnet, 7:34513 (INIS-mf—6908) 
Study of rare events at the split field magnet, 7:34512 (INIS- 
mf—6908) 


UAI trigger processor, 7:34503 (CERN—81-07) 





CERN SPS SYNCHROTRON 
Target Chambers 


CERN SPS SYNCHROTRON 
Target Chambers 
Internal hydrogen jet target in the SPS to study inclusive 
electromagnetic final states and a production in anti pp and 
pp interactions at Vs = 22.5 GeV, 7:34505 (INIS-mf—6908) 
CESIUM 137 


Capture of *°Ru and '°’Cs vapours and of Ru, 7Cs and 
Sr aerosols formed in heat treatment of liquid or in 
incineration of solid radioactive wastes, 7:33399 (INIS-mf— 
6897) 

CHALCOGENIDES 
See also OXIDES 
SULFIDES 
Entropy 

Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 

Equilibrium 

Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 

Formation Heat 

Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 

CHARCOAL 
Bibliographies 

Activated charcoal. 1970-October, 1981 (citations from the 
Engineering Index Data Base). Report for 1970-Oct 81, 
7:34674 (PB—82-801721) 

CHARGED PARTICLE DETECTION 
See also MUON DETECTION 
POSITRON DETECTION 
Spark Chambers 
CRISIS detector: Characteristics and performance, 7:34573 
CHARGED-CURRENT INTERACTIONS 
Total Cross Sections 
Measurements of charged- and neutral-current cross sections 
by the CFRR collaboration, 7:35024 (DOE/ER/40033—15) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED-PARTICLE TRANSPORT THEORY 

Propagation of a relativistic charged particle beam through an 
air medium with conducting boundaries. Final report, 
7:35137 (AD-A—108726/1) 

CHARM PARTICLES 
Particle Production 

Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 

CHARS 
Adsorption Isotherms 

Correlations between the pore structure of coal and chars and 

their reactivity during gasification, 7:32999 
Chemical Reaction Kinetics 

Correlations between the pore structure of coal and chars and 
their reactivity during gasification, 7:32999 

Intrinsic reactivity of chars to oxygen, 7:33095 

Chemical Reactions 

Catalytic effects of alkali metal salts in the gasification of coal 
char, 7:32965 (CONF-820304—2) 

Mechanism for the carbon-hydrogen-methane reaction, 7:32995 

Flow Rate 

Density-measurement studies at the BI-GAS pilot plant, 

7:32962 (ANL—81-62) 
Gasification 

Catalytic effects of alkali metal salts in the gasification of coal 
char, 7:32965 (CONF-820304—2) 

Significant parameters for the catalyzed gasification of coal 
chars (With carbon dioxide and catalyst), 7:32964 (CONF- 
820304—1) 

Hydrogenation 

Hydrogasification of coal chars using nickel-alkaline earth 

catalysts, 7:33001 
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CHEMICAL DOSEMETERS 
Calibration 
Review of the results obtained by the NPL/PTB Fricke 
dosemeter calibration service in German radiological centres, 
7:35143 IAEA-TECDOC—249) 
Use of the ferrous sulphate dosimeter as transfer instrument for 
calibrating clinical dosimeters, 7:35142 (AEA-TECDOC— 
249) 
Comparative Evaluations 
Use of FeSO, in some practical aspects of high-energy photon 
and electron dosimetry, 7:34536 (IAEA-TECDOC—249) 
CHEMICAL EFFLUENTS 
Monitoring 
The use of element-specific detectors coupled with high- 
performance liquid chromatographs. Interim technical 
report, 7:34650 (AD-A—108539/8) 
CHEMICAL EXPLOSIONS 
Environmental Impacts 
MILLRACE: off-site blast predictions and measurements. 
Final report, 7:34832 (SAND—82-0102C) 
CHEMICAL EXPLOSIVES 
Detonations 
Electromagnetic velocity gauge: use of multiple gauges, time 
response, and flow perturbations, 7:34608 (UCRL—85825) 
Detonators 

Initiation of PBX 9404, Pentolite, and TNT spheres, 7:34606 

(MHSMP—82-01) 
CHEMICAL HEAT PUMPS 
Feasibility Studies 

Chemical heat-pump/energy storage device and its 

applications, 7:33939 (PB—82-137068) 
Performance 

Chemical heat-pump/energy storage device and its 

applications, 7:33939 (PB—82-137068) 
CHEMICAL INDUSTRY 
Air Pollution Control 

Organic chemical manufacturing. Volume 2: Process sources. 

Final report, 7:34666 (PB—81-220519) 
Energy Conservation 

Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 

Power Demand 

Forecasting in-plant electricity generation in the industrial 

sector, 1980 to 2000. Final report, 7:33991 (EPRI-EA—2163) 
CHEMICAL LASERS 
Specifications 

Mercuric bromide dissocation lasers, 7:34458 (AGARD-CP— 

300) 
CHEMICAL PLANTS 
Energy Demand 
Workshop on the status of industrial organic electrochemistry, 
7:33456 (EPRI-EM—2173) 
CHEMICAL REACTORS 
See also RETORTS 
Fluid Mechanics 

Solvent refined coal (SRC) process: fluid dynamic behavior of 

large bubble columns, 7:32970 (DOE/ET/10104—39) 
Multiphase Flow 

Solvent refined coal (SRC) process: fluid dynamic behavior of 
large bubble columns, 7:32970 (DOE/ET/10104—39) 

Solvent-refined-coal (SRC) process. Solids withdrawal from 
three-phase fluidized-bed reactors, 7:32967 
(DOE/ET/10104—26) 

Solvent-refined-coal (SRC) process. Hydrodynamics and axial 
mixing in a three-phase bubble column, 7:32968 
(DOE/ET/10104—28) 

Performance Testing 

Solvent-refined-coal (SRC) process. Solids withdrawal from 
three-phase fluidized-bed reactors, 7:32967 
(DOE/ET/10104—26) 

CHERENKOV RADIATION 

Cherenkov radiation produced by 100 MeV electrons. Master's 

thesis, 7:35136 (AD-A—105864/3) 
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CHESAPEAKE BAY 
Terrestrial Ecosystems 

Nesting habitat and nest site selection by the bald eagle in 

Maryland. Final report, 7:34711 (PB—82-143827) 
CHINA 
Dams 

Some reflections on ancient Chinese environmental beliefs with 
respect to the Three Gorge Dam, 7:33581 (CONF-8106137— 
Vol.1) 

Hydroelectric Power Plants 

Hydro power development in China past, present, and future, 
7:33497 (CONF-8106137—Vol.2) 

Some reflections on ancient Chinese environmental beliefs with 
respect to the Three Gorge Dam, 7:33581 (CONF-8106137— 
Vol.1) 

Nuclear Energy 
Nuclear science in China, 7:33983 (PB—82-145608) 
Research Programs 

China report: science and technology, No. 128, 7:33976 

(JPRS—79047) 
HAMSTER 


See HAMSTERS 
CHIRAL SYMMETRY 


Breaking 
Dynamical symmetry breaking and the sigma-meson mass in 
quantum chromodynamics, 7:35056 
CHIYODA THOROUGHBRED PROCESS 
Additives 
Evaluation of adipic acid addition to a bench-scale Chiyoda 
Thoroughbred 121 FGD system. Final report, 7:33127 
(EPRI-CS—2185) 
Bench-Scale Experiments 
Evaluation of adipic acid addition to a bench-scale Chiyoda 
Thoroughbred 121 FGD system. Final report, 7:33127 
(EPRI-CS—2185) 
Cost Benefit 
Evaluation of adipic acid addition to a bench-scale Chiyoda 
Thoroughbred 121 FGD system. Final report, 7:33127 
(EPRI-CS—2185) 
CHLORIDES 
Ton Selective Electrode Analysis 
On-line monitoring of inorganic additives in copper 
electroplating baths, 7:34334 (BDX—613-2729) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
Pvc 


Spectroscopy 
Multiphoton ionization photoelectron spectroscopy of CCl.F2 
and CCIsF, 7:34982 
Photoionization 
Multiphoton ionization photoelectron spectroscopy of CChF2 
and CCIsF, 7:34982 
CHLORINATION 
Mutagenesis 
Micropollutants produced by disinfection of wastewater 
effluents, 7:34816 (CONF-811170—1) 
Research Programs 
Some recent progress in the organic chemistry of water 
chlorination, 7:34718 (PNL-SA—10037) 
CHLORINE 
Argon 40 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Biological Effects 
Evaluation of short-term exposure to heated water and 
chlorine for control of the Asiatic clam (Corbicula fluminea), 
7:33758 (ORNL/TM—7808) 
Ton-Atom Collisions 
K shell excitation in nearly symmetric collision systems, 
7:35010 (IKF—39) 
Monitoring 
Molten carbonate fuel cell instrumentation assessment, 7:34035 
(ANL—81-62) 
Neon 20 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 


Photolysis 
Photochemistry of HNOs and CINOs, 7:34385 (LBL—13473) 


CHLORINE OXIDES 
Photolysis 


Photochemistsy of HNO; and CINOs, 7:34385 (LBL—13473) 
CHROMIUM 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Ton Collisions 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 


Process for recovering chromium and other metals from 
superalloy scrap. Report of investigations, 7:34122 (PB—82- 
145418) 

X-Ray Spectra 

X-ray production by 5 MeV/amu deuterons and oxygen ions 

projectile-Z dependence, 7:34979 (UTTAC—21) 
CHROMIUM 53 TARGET 
Neutron Reactions 
Measurement of the /sup 53/Cr(n,p)/sup 53/V cross section 
below 9.4 MeV using a sample transport facility, 7:35100 
CHROMIUM ALLOYS 
See also CHROMIUM-NICKEL STEELS 

Auger Electron S) 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Oxidation 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Photoelectron Spectroscopy 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Reduction 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Ruptures 

Creep rupture bending test of 20 percent cold-prestrained ni-fe- 

cr alloy straight tubes at 1100 f(593 c), 7:34242 
Surface Treatments 
Oxidation and reduction of Ni—Cr alloys, 7:34232 
X-Ray Emission Analysis 
Oxidation and reduction of Ni—Cr alloys, 7:34232 
CHROMIUM COMPLEXES 
Chemical Reaction Kinetics 

Homolysis and acidolysis reactions of (a-hydroxyalkyl)- and 
(a-alkoxyalkyl)chromium(III) complexes: kinetics, steric 
effects, and bond energies, 7:34377 

CHROMIUM-MOLYBDENUM STEELS 
Cold Working 

Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel, 7:33827 
(ORNL/TM—8009) 

Corrosion Resistance 

Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines. Report of investigations/1981, 7:33738 
(PB—81-181638) 

Drawing 
Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel, 7:33827 
(ORNL/TM—8009) 
Sorptive Properties 
Iodine sorption on low-chromium alloy steel, 7:33817 
(ORNL/TM—7755) 
CHROMIUMSNICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 
2.0%, the Cr content is higher.) 
Corrosion Products 
Program for gamma spectrometric determination of rates and 
selectivity of dissolution of components during corrosion- 
electrochemical investigations of steels and alloys, 7:34342 
(INIS-SU—57) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Radioinduction 
Radiation effects on cells and chromosomes. September, 1979- 
November, 1981 (citations from the NTIS data base), 
7:34799 (PB—82-803651) 
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Radiation effects on cells and chromosomes. September, 1979- 
November, 1981 (citations from the NTIS data base), 
7:34799 (PB—82-803651) 

CIRCUIT BREAKERS 
Remote Control 

Portable remote control circuit breaker system for mine 
trolleylines. Open-file report (final), June 18, 1976-June 1, 
1978, 7:33212 (PB—82-128067) 

Testing 

Portable remote control circuit breaker system for mine 
trolleylines. Open-file report (final), June 18, 1976-June 1, 
1978, 7:33212 (PB—82-128067) 

CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 


Mortality 
Evaluation of short-term exposure to heated water and 
chlorine for control of the Asiatic clam (Corbicula fluminea), 
7:33758 (ORNL/TM—7808) 
CLAYS 
Electric Conductivity 
Simple chemo-mathematical model as a tool in managing 
surface mine sediment ponds, 7:34727 
Production 
Lignite: the wonder fuel of South India, 7:33206 
Sorptive Properties 
Simple chemo-mathematical model as a tool in managing 
surface mine sediment ponds, 7:34727 
Water Removal 
Dewatering of industrial clay wastes. Report of 
investigations/1980, 7:34659 (PB—81-179954) 
CLEAN AIR ACT 
Clean Air Act: summary of GAO reports (October 1977 
through January 1981) and ongoing reviews. Report to the 
Congress, 7:34696 (PB—81-185662) 
CLEBSCH-GORDAN COEFFICIENTS 
Sum Rules 
Simple sum formula for Clebsch-Gordan coefficients, 7:35161 
(LAPP-TH—29) 
CLIMATES 
Regional Analysis 
Regional analysis of ground and above-ground climate, 7:34058 
(ORNL/Sub—81/40451/1) 
CLINCH RIVER BREEDER REACTOR 
Steam Generators 
CRBRP modular steam generator tube-to-tubesheet and shell- 
closure welding, 7:33821 (CONF-820307—2) 
CLOSED-CYCLE MHD GENERATORS 
Feasibility Studies 
Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 
Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Annual report, June 1, 1978-June 1, 1979, 7:34027 
(DOE/ET/10818—T1) 
CLOSTRIDIUM THERMOCELLUM 
Mutations 
Isolation of Clostridium thermocellum auxotrophs, 7:33640 
CLUSTERS (STAR) 
See STAR CLUSTERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
LIGNITE 


SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Coal-oil mixture technology in the US, 7:34009 

Coals as a substrate for microorganisms, 7:34775 

Enggineering and economics of coal-fired ship propulsion, 
7:34189 (PB—82-151895) 

Synthesis of chemicals from coal. January, 1976-July, 1981 
(citations from the Energy Data Base). Report for January 
1976-July 1981, 7:33065 (PB—81-872335) 
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Activation Analysis 
Cluster analysis of coal data: a useful tool, 7:33106 
On-line analysis of coal by neutron induced 
spectrometry, 7:33068 (ANL—81-62) 
Results of on-line nuclear analysis of coal for process control, 
7:33067 (ANL—81-62) 
Adducts 
Structural study of coals by means of directly prepared 
potassium-coal adducts, 7:33093 
Isotherms 
Correlations between the pore structure of coal and chars and 
their reactivity during gasification, 7:32999 


Nature of agglomerates formed during the flash pyrolysis of 
coals, 7:33047 
Alkylation 
Reduction of coal in HMPA-Na-t-BuOH and the molecular 
weight distribution of pyridine soluble product, 7:33086 
Solubilization of coal by reductive and non-reductive 
alkylation in liquid ammonia, 7:33083 


ies 

Computer analysis applied to the coal industry. January, 1976- 
December, 1981 (citations from the Energy Data Base). 
Report for Jan 76-Dec 81, 7:32936 (PB—82-856725) 

Carbonization 

Mechanisms of coal to coke transformations, 7:33052 

Possible mechanism for natural graphite formation, 7:33205 

Vitrinite hydrogenation model based on the microscopic 
examination of batch autoclave residues, 7:33027 

Chemical Analysis 

Application of infrared-reflectance techniques to the 
monitoring of moisture in coal preparation plants, 7:33066 
(ANL—81-62) 

Coal analytical requirements for open cycle MHD power 
generation systems (Requirements for MHD; composition 
limit; time requirments of analysis), 7:34021 (ANL—81-62) 

Investigation of coal mineralogy and of mineral derivatives in 
coke and ash by Mossbauer spectroscopy and scanning 
electron microscopy: automatic image analysis, 7:33117 

Multimode Curie-point MS system for rapid characterization of 
fossil fuels and their liquefaction products, 7:33115 

Chemical Composition 

Coal analytical requirements for open cycle MHD power 
generation systems (Requirements for MHD; composition 
limit; time requirments of analysis), 7:34021 (ANL—81-62) 

Comparison of methods for the determination of the mineral 
content of coals (Methods of determining by regression 
analysis, at demineralization, etc.), 7:33107 

Elemental characterization of south African coal and fly ash, 
7:33782 

Flue gas behaviour of trace elements in coal-fired power 
stations, 7:33781 

Forms of trace elements in coal, 7:33104 

Investigations into the nature of organic sulfur in coal, 7:33092 

Optimum classification of coals, 7:33071 

Preignition volatile yields as related to coal characteristics. 
Final technical report, 15 September 1980-15 November 
1981, 7:32973 (DOE/PC/30290—T4) 

Sulfur retention of calcium-containing coal during partial 
oxidation, 7:33247 

Trace vanadium in coal: an EXAFS study, 7:33105 

Chemical 

Restoration of combustion and carbonization propensity for 
efficient utilization of inert-rich oxidized coal from western 
Canada (Treatment to restore reactivity to surface oxidized 
coal), 7:33236 

Chemical Reaction Kinetics 

Correlations between the pore structure of coal and chars and 
their reactivity during gasification, 7:32999 

Decomposition of carbon dioxide with different carbonaceous 
materials (Boudouard reaction), 7:32997 

Chemical Reactions 

Chemical characterization of active sites in alkali catalyzed 

gasification, 7:33063 


Cluster analysis of coal data: a useful tool, 7:33106 
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Optimum classification of coals, 7:33071 
Coalification 

Organic geochemical and petrological investigations into a 
series of coals with increasing rank (Changes in organic 
compounds during), 7:33078 

Possible mechanism for natural graphite formation, 7:33205 

Coking 

Nature of coking coals and co-carbonization of hard coals with 
coal extracts, 7:32988 

Thermal degradation of coal in their liquefaction and coking, 
7:33044 

Combustion 

Alkali vapor transport in coal conversion and combustion 
systems. Interim report, 7:33245 (PB—81-221319) 

Experimental observations of the early stages of combustion of 
individual coal particles, 7:33248 

Nitric oxide production from chemically bound nitrogen in 
fuel rich coal flames, 7:34415 

Preignition volatile yields as related to coal characteristics. 
Final technical report, 15 September 1980-15 November 
1981, 7:32973 (DOE/PC/30290—T4) 

Shall we burn coal: a guide for decision makers (Monograph), 
7:34010 

Comminution 
Influence of grinding on surface properties of coals, 7:33235 
Comparative Evaluations 

Catalyzed gasification of various coals, 7:33004 

Characterization of the chemical structure of coal: comparative 
evaluation of oxidative degradation techniques, 7:33087 

Cluster analysis of coal data: a useful tool, 7:33106 

Direct liquefaction of coal with iron catalyst (2 catalysts, 17 
solvents, 5 coals), 7:33016 

Exploratory research on solvent refined coal liquefaction. 
Quarterly technical progress report, January 1, 1980-March 
31, 1980, 7:32972 (DOE/ET/14800—17) 

Preignition volatile yields as related to coal characteristics. 
Final technical report, 15 September 1980-15 November 
1981, 7:32973 (DOE/PC/30290—T4) 

Reactivity of coal towards hydrogenation: ranking by kinetic 
measurements, 7:33015 

STeam gasification kinetics of high ash Brazilian coals, 7:32994 

Computerized Tomography 
Computed tomography of coal during pyrolysis, 7:33048 
Decision Making 
Shall we burn coal: a guide for decision makers (Monograph), 
7:34010 
Density 
Separation and propertisf coal macerals, 7:33076 
Derivatization 

Pyrolysis studies on the structure of ethers and phenols in 

coals, 7:33054 
Desulfurization 

Evaluation of the chemistry of coal desulfurization processes, 
7:32991 

Geochemistry of sulfides in coal and microbial leaching 
experiments, 7:33118 

Devolatilization 

Preignition volatile yields as related to coal characteristics. 
Final technical report, 15 September 1980-15 November 
1981, 7:32973 (DOE/PC/30290—T4) 

Very rapid pyrolysis of coal (Shock wave heating), 7:33060 

Diagenesis 


Organic geochemical and petrological investigations into a 
series of coals with increasing rank (Changes in organic 
compounds during), 7:33078 

Dissolution 

Solubilization of coal with olefins and cracked light oils from 
petroleum, 7:32990 

Solubilization of coal by reductive and non-reductive 
alkylation in liquid ammonia, 7:33083 

Solvent polarity and solubility hypersurface of coal, 7:33024 

Electrochemistry 

Anodic oxidation of coal: the mechanism of electrochemical 

gasification, 7:33097 
Electron Microscopy 
Mineral inclusions in coal, 7:33109 


COAL 
Moisture 


Structural and microtextural studies of natural and heat-treated 
coals, 7:33102 

Vitrinite macerals and coal utilization, 7:33077 

Environmental Impacts 

Environmental effects of coal technologies, research needs: a 
report to the Federal Interagency Committee on the Health 
and Environmental Effects of Energy Technologies. Final 
report, 7:33138 (PB—81-220824) 

Flow Rate 

Measurement of pneumatic transport of pulverized coal 
(Auburn monitor and micro motion flowmeter), 7:33750 
(ANL—81-62) 

Fluidized-Bed Combustion 

Determination of combustion efficiency and calcium utilization 
of a fluidized bed combustion furnace, 7:33242 (ANL—81- 
62) ’ 

Environmental effects of coal technologies, research needs: a 
report to the Federal Interagency Committee on the Health 
and Environmental Effects of Energy Technologies. Final 
report, 7:33138 (PB—81-220824) 

Heavy Media Separation 

Properties and structure of the petrographic components of 
bituminous coals and their behavior during liquefaction, 
7:33075 

Hydraulic Transport 
Microwave coal-water slurry monitor, 7:33226 (ANL—81-62) 
Sonic Doppler flowmeter, 7:33225 (ANL—81-62) 
Hydrocracking 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Hydrogen 
Deuterium as a tracer in coal liquefaction, 7:33009 
Hydrogen Transfer 

NMR study of hydrogen transfer during the solvent extraction 

of coal, 7:33020 
Hydrogenation 

Coal hydropyrolysis: effect of pressure on the structure of the 
tars and chars, 7:33056 

Determination of the hydrogenability of coals with the aid of 
petrographic studies (Dependence on maceral composition 
and temperature conditions mainly), 7:32989 

Hydropyrolysis of carbon in a packed bed at low heating rates 
(Ha-CH, mixtures, up to 50 bar and 500° to 900°C), 7:33057 

Isotopic investigation of the chemistry of donor solvent coal 
hydrogenation, 7:33008 

Liquefaction behaviour of some Yugoslav brown coals, 7:33043 

Mass transfer model for the rapid hydrogasification of 
softening coal, 7:32998 

Microscopic examination of the residues from short residence- 
time hydrogenation of bituminous coals, 7:33011 

Participation of hydrogen in the hydrogenolysis and 
hydrogenation of coal-related model compounds catalyzed 
by zinc halides (Dibenzyl ether; 4-hydroxydiphenyl methane; 
1-benzylnaphthalene; 1-naphthol; anthracene as structural 
models), 7:33010 

Pyrolysis and hydropyrolysis of solid fuels at high heating 
rates (10‘/Ks) using curie-point technique, 7:33059 

Vitrinite hydrogenation model based on the microscopic 
examination of batch autoclave residues, 7:33027 

Lithotypes 

Chemical characterization of victorian brown coal lithotypes, 

7:33120 


Meetings 


Proceedings of the international conference on coal science, 
7:32937 
Methylation 
Studies on the organylation of coal, 7:33082 
Microscopy 
In situ microscopic studies of the solvent-swelling of coal, 
7:33090 
Moisture 
Application of infrared-reflectance techniques to the 
monitoring of moisture in coal preparation plants, 7:33066 
(ANL—81-62) 





COAL DEPOSITS 
Nuclear Magnetic Resonance 


Nuclear Magnetic Resonance 

Characterization of coal by menas of *C magnetic resonance 
(techniques to shorten measurement time), 7:33114 

Statistical coal structure analysis by CP/MAS-*C-NMR 
spectroscopy: quantitative evaluation of aromaticity 
parameters, 7:33113 

Organic Solvents 

In situ microscopic studies of the solvent-swelling of coal, 

7:33090 
Oxidation 

Characterization of the chemical structure of coal: comparative 
evaluation of oxidative degradation techniques, 7:33087 

Restoration of combustion and carbonization propensity for 
efficient utilization of inert-rich oxidized coal from western 
Canada (Treatment to restore reactivity to surface oxidized 
coal), 7:33236 

Some aspects of thermodynamic theory of coal, 7:33088 

Petrography 
Preignition volatile yields as related to coal characteristics. 
Final technical report, 15 September 1980-15 November 
1981, 7:32973 (DOE/PC/30290—T4) 
Vitrinite macerals and coal utilization, 7:33077 
Photoelectron Spectroscopy 
XPS studies of nitrogen and sulfur in coal, 7:33101 
Physical Properties 
Physical properties of coal, 7:33100 
Separation and propertisf coal macerals, 7:33076 
Plasticity 

Mass transfer model for the rapid hydrogasification of 

softening coal, 7:32998 
Pneumatic Transport 

Analysis of dense-phase fine-coal pneumatic systems, 7:33229 
(DOE/PETC/TR—82/6) 

Characterizing MHD coal combustor particle flux with laser 
velocimeters and particle sizing interferometers, 7:33227 
(ANL—81-62) 

Flow measurement for optimizing the feedrate of pulverized 
fuel to coal-fired boilers, 7:33223 (ANL—81-62) 

Measurement of pneumatic transport of pulverized coal 
(Auburn monitor and micro motion flowmeter), 7:33750 
(ANL—81-62) 

Optimization of the inlet and outlet geometry for metering 
mass flow of gas-solids mixtures in a venturi, 7:33224 
(ANL—81-62) 

Pyrolysis 

Coal hydropyrolysis: effect of pressure on the structure of the 
tars and chars, 7:33056 

Computed tomography of coal during pyrolysis, 7:33048 

Electron spin resonance study of free radicals during pyrolysis 
of model coal compounds, 7:33053 

Hydropyrolysis of carbon in a packed bed at low heating rates 
(H2-CH, mixtures, up to 50 bar and 500° to 900°C), 7:33057 

Investigations into the interaction of particle changes and 
product formation in the rapid pyrolysis of coal grains in the 
0.1 to 90 bar pressure range, 7:33049 

Kinetics and mechanisms of the pyrolysis of coal under 
pressure, 7:33058 

Mechanisms and kinetic rates for coal pyrolysis, 7:33061 

Nature of agglomerates formed during the flash pyrolysis of 
coals, 7:33047 

New applications of pyrolysis: gas chromatography to coal 
analysis, 7:33046 

Nuclear magnetic resonance methods for monitoring 
transformations in coals during pyrolysis, 7:33055 

Proceedings of the international conference on coal science, 
7:32937 

Pyrolysis studies on the structure of ethers and phenols in 
coals, 7:33054 

Pyrolysis and hydropyrolysis of solid fuels at high heating 
rates (10‘/Ks) using curie-point technique, 7:33059 

Rapid cleavage of carbon-carbon and carbon-oxygen bonds in 
coal structures, 7:33081 

Very rapid pyrolysis of coal (Shock wave heating), 7:33060 

Reduction 

Reduction of bituminous coal by hydroiodic acid, 7:33085 

Reduction of coal in HMPA-Na-t-BuOH and the molecular 
weight distribution of pyridine soluble product, 7:33086 
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Some aspects of thermodynamic theory of coal, 7:33088 


Sample Preparation 
Vitrinite macerals and coal utilization, 7:33077 
Solvent Extraction 
Molecular structure of coal investigated by solvent extraction, 
mass spectrometry and pulse nuclear magnetic resonance, 
7:33080 
NMR study of hydrogen transfer during the solvent extraction 
of coal, 7:33020 
Sorptive Properties 
Sorption properies of natural coal - CO. system with respect 
outburst phenomena, 7:33091 
Specific Heat 
Physical properties of coal, 7:33100 
Spontaneous Combustion 
Some aspects of thermodynamic theory of coal, 7:33088 
Structural Chemical Analysis 
Characterization of coal properties by x-ray diffraction, 
7:33116 
Molecular structure of coal investigated by solvent extraction, 
mass spectrometry and pulse nuclear magnetic resonance, 
7:33080 
Structural Models 
Model compound study of the mechanism of sp?-sp* carbon- 
carbon cleavage during the reduction of coals, 7:33084 
Surface Properties 
Influence of grinding on surface properties of coals, 7:33235 


In situ microscopic studies of the solvent-swelling of coal, 
7:33090 
Trade 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
X-Ray Fluorescence Analysis 
Automatic sampling and analysis for a coal conversion reactor, 
7:33069 (ANL—81-62) 
Elemental characterization of south African coal and fly ash, 
7:33782 


COAL CHEMICALS 


See COAL EXTRACTS 
PETROCHEMICALS 


COAL DEPOSITS 


Chemical Composition 

Origin and facies of some south Brazilian coal seams, 7:33203 
Classification 

Petrographic evaluation of Indian coals, 7:33204 


Gas recovery from coal deposits. Final report, 7:33298 (PB— 
81-222291) 
Exploration 
Seismic surveys for coal. January, 1976-December, 1981 
(citations from the Energy Data Base). Report for Jan 76- 
Dec 81, 7:33202 (PB—82-857004) 
Geological Surveys 
Study on surveying of coal deposits in the Ruhr coalfield, 
7:33201 (NP—2901060) 
Geophysical Surveys 
Study on surveying of coal deposits in the Ruhr coalfield, 
7:33201 (NP—2901060) 
Hydraulic Fracturing 
Gas recovery from coal deposits. Final report, 7:33298 (PB— 
81-222291) 
Mapping 
Study on surveying of coal deposits in the Ruhr coalfield, 
7:33201 (NP—2901060) 


Petrographic evaluation of Indian coals, 7:33204 

Petrology 
Origin and facies of some south Brazilian coal seams, 7:33203 
Petrographic evaluation of Indian coals, 7:33204 


COAL EXTRACTS 


Synthesis of chemicals from coal. January, 1976-July, 1981 
(citations from the Energy Data Base). Report for January 
1976-July 1981, 7:33065 (PB—81-872335) 

Chemical Composition 
Oxidative weathering of Illinois No. 6 hvcb coal, 7:33089 
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Size-exclusion chromatography of coal extracts: column 
calibration, and alternatives of uv detection, 7:33064 


Nature of coking coals and co-carbonization of hard coals with 
coal extracts, 7:32988 


Spectroscopy 
Molecular structure of coal investigated by solvent extraction, 
mass spectrometry and pulse nuclear magnetic resonance, 
7:33080 
Molecular Weight 
Size-exclusion chromatography of coal extracts: column 
calibration, and alternatives of uv detection, 7:33064 
Nuclear Magnetic Resonance 
Molecular structure of coal investigated by solvent extraction, 
mass spectrometry and pulse nuclear magnetic resonance, 
7:33080 
Studies on the organylation of coal, 7:33082 
COAL FINES 
Carbonization 
Coal pyrolysis in a continuous fluidized-bed, 7:33051 
Combustion Properties 
Combustion characteristics of fine-ground coal, 7:33244 (DE— 
81-025439) 
Flames 
Combustion characteristics of fine-ground coal, 7:33244 (DE— 
81-025439) 
COAL GAS 
Comparative Evaluations 
Flame radiation control in high temperature furnaces, 7:33243 
(ANL—81-62) 
COAL GASIFICATION 
See also FLASH HYDROPYROLYSIS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LURGI PROCESS 
LURGI SLAGGING PROCESS 
RILEY-MORGAN PROCESS 
WELLMAN-GALUSHA PROCESS 
Alkali vapor transport in coal conversion and combustion 
systems. Interim report, 7:33245 (PB—81-221319) 
Air Pollution Control 
Vapor-phase cracking and wet oxidation as potential pollutant 
control techniques for coal gasification. Final report, 
November 1976-April 1981, 7:32982 (PB—81-219594) 
Catalysis 
Catalytic effects of alkali metal salts in the gasification of coal 
char, 7:32965 (CONF-820304—2) 
Ca 
Catalyzed gasification of various coals, 7:33004 
Chemistry and morphology of coal liquefaction, 7:33042 
Influence and residues of alkali catalysts in the gasification of 
coal, 7:33005 
Reaction mechanisms of catalytic carbon gasification; 
differences and similarities between nickel, potassium and 
vanadium catalysis, 7:33003 
Chemical Analysis 
Coal-gasification-instrumentation program (PR 11734). 
Quarterly progress report, October 1, 1981-December 31, 
1981, 7:32975 (DOE/TIC—2006976) 
Chemical Reaction Kinetics 
STeam gasification kinetics of high ash Brazilian coals, 7:32994 
Control Systems 
Computer-based process control and instrumentation of 
Rheinbraun’s hydrogasification of brown coal (HKV; 
Rheinbraun), 7:32946 (ANL—81-62) 
Corrosive Effects 
Corrosion and erosion protection in coal gasification 
environments. January, 1966-December, 1981 (citations from 
the Metals Abstracts Data Base). Report for Jan 66-Dec 81, 
7:34206 (PB—82-857749) 
Diagnostic Techniques 
Coal-gasification-instrumentation program (PR 11734). 
Quarterly progress report, October 1, 1981-December 31, 
1981, 7:32975 (DOE/TIC—2006976) 
Energy Balance 
Computer processing of experimental data from the coal 
gasification PDU, 7:32944 (ANL—81-62) 


COAL INDUSTRY 
Data Acquisition 


Material Balance 

Computer processing of experimental data from the coal 

gasification PDU, 7:32944 (ANL—81-62) 
Mathematical Models 
Low-order, system-level dynamic model of a fluidized-bed 
gasifier, 7:32963 (ANL—81-62) 
Parametric Analysis 
STeam gasification kinetics of high ash Brazilian coals, 7:32994 
Pollution 

Coal gasifier parameters influencing environmental pollutant 

production, 7:32983 (PB—81-221301) 
Process Control 

Applications of electro-optical instrumentation to combustion 

processes, 7:32943 (ANL—81-62) 
Process Development Units 

Computer processing of experimental data from the coal 

gasification PDU, 7:32944 (ANL—81-62) 
Waste Management 

Assessment of the potential risk to public health, safety and the 
environment from synfuel solid waste, 7:33134 (PB—81- 
184970) 

COAL GASIFICATION PLANTS 
Control Systems 
Federal role in support of fossil I & C, 7:34005 (ANL—81-62) 
Economic Impact 

A review of inputs and impacts of coal-based synthetic fuel 

plants. Staff report, 7:33137 (PB—81-219164) 
Environmental Effects 

Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 

Flowmeters 

Overview of instrumentation needs for advanced fossil energy 

processes, 7:32940 (ANL—81-62) 
Level Indicators 

Overview of instrumentation needs for advanced fossil energy 

processes, 7:32940 (ANL—81-62) 
Materials Testing 

Effect of simulated medium-Btu coal-gasifier atmospheres on 
the biaxial stress-rupture behavior of four candidate coal- 
gasifier alloys, 7:32976 (EGG-FM—5657) 

Mathematical Models 
Systems-level dynamic modeling approach for the TVA 
20,000-TPD coal gasification facility, 7:32955 (ANL—81-62) 
Measuring Instruments 
Federal role in support of fossil I & C, 7:34005 (ANL—81-62) 
On-Line Measurement Systems 

Overview of instrumentation needs for advanced fossil energy 

processes, 7:32940 (ANL—81-62) 
Solid Wastes 

Composition and toxicity of solid-waste leachates from 
industrial coal gasifiers (University of Minnesota - Duluth 
campus), 7:33124 (CONF-811212—14) 

Temperature Measurement 

Monitoring temperatures in coal conversion and combustion 
processes via ultrasound, 7:32942 (ANL—81-62) 

Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 

Waste Disposal 

Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 

Water Supply 

Great Plains gasification project, Mercer County, North 
Dakota; water assessment report section 13(c), 7:32980 
(PB—81-216111) 

Great plains gasification project, Mercer County, North 
Dakota; water assessment report. Summary report, 7:32981 
(PB—81-216129) 

COAL INDUSTRY 
Data Acquisition 

Western Coal Planning Assistance Project. Source book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:34006 (NP—2902245) 





National interregional coal models: proceedings on a 
workshop, Bozeman, Montana, July 1979. Great Plains 
Agricultural Council publication, 7:32934 (PB—82-120932) 

COAL LIQUEFACTION 
See also FLASH HYDROPYROLYSIS PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
TSL PROCESS 

Properties and structure of the petrographic components of 
bituminous coals and their behavior during liquefaction, 
7:33075 


Catalytic coal liquefaction. Quarterly report, June-September 
1981, 7:32974 (DOE/PC/40781—T1) 
Chemistry and morphology of coal liquefaction, 7:33042 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Direct liquefaction of coal with iron catalyst, 7:33016 
Direct liquefaction studies on Victoria brown coal, 7:33018 
Effects of slurry oil pretreatment and reactand gas composition 
on coal liquefaction, 7:33017 
Promotion of coal liquefaction by mineral matter catalysis, 
7:33012 
Slurry phase catalysis of direct coal liquefaction by iron 
sulfides, 7:33014 
Chemical Reaction Kinetics 
Reactivity of coal towards hydrogenation: ranking by kinetic 
measurements, 7:33015 
Chemical Reactions 
Deuterium as a tracer in coal liquefaction, 7:33009 
Chemistry 
Chemistry and morphology of coal liquefaction, 7:33042 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Importance ofhydrogen transfer in solvent isomerization, 
7:33021 
Energy Consumption 
Energy requirements for the conversion of coal into liquid 
fuels. Research report, 7:32985 (PB—81-224396) 
Hydrogen Transfer 
Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems, 7:33023 
Hydrogen donor solvents in coal liquefaction: their reactivity 
towards hydrogen abstracting radicals, 7:33022 
Importance ofhydrogen transfer in solvent isomerization, 
7:33021 
Study of molecular transformations during the early stages of 
reaction of coals in deuterated hydrogen donor media using 
2H FTNMR, 7:33007 
Optimization 
Effect of the raw material properties on the liquefaction of 
Rhenish brown coal, 7:33025 
Fundamental aspects of an integrated two stage liquefaction 
process, 7:33038 
Organic Solvents 
Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems, 7:33023 
Effect of solvent on the liquefaction of coal as a function of 
coalification grade, 7:33019 
Hydrogen donor solvents in coal liquefaction: their reactivity 
towards hydrogen abstracting radicals, 7:33022 
Thermal degradation of coal in their liquefaction and coking, 
7:33044 
Potassium Hydroxides 
Pyrolysis studies on the structure of ethers and phenols in 
coals, 7:33054 
Time Dependence 
Thermal degradation of coal in their liquefaction and coking, 
7:33044 
Tracer Techniques 
Deuterium as a tracer in coal liquefaction, 7:33009 
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Yields 
Effects of some less obvious parameters in hydroliquefaction 
(Effects of minerals, catalysts, unreacted coal, etc.), 7:33040 
COAL LIQUEFACTION PLANTS 
Control Systems 
Federal role in support of fossil I & C, 7:34005 (ANL—81-62) 
Economic Impact 
A review of inputs and impacts of coal-based synthetic fuel 
plants. Staff report, 7:33137 (PB—81-219164) 
Environmental Effects 
Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 
Flowmeters 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 
Level Indicators 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 
Measuring Instruments 
Federal role in support of fossil I & C, 7:34005 (ANL—81-62) 
On-Line Measurement Systems 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 
Site Surveys 
Coal liquefaction demonstration plant near Morgantown, West 
Virgina; water assessment report. Summary report, 7:32979 
(PB—81-216103) 
Temperature Measurement 
Monitoring temperatures in coal conversion and combustion 
processes via ultrasound, 7:32942 (ANL—81-62) 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 
Valves 
Current state-of-the-art of block valves for synthetic fuel 
plants, 7:32959 (ANL—81-62) 
Waste Disposal 
Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 
Water Requirements 
Coal liquefaction demonstration plant near Morgantown, West 
Virginia; water assessment report section 13(b), 7:32978 
(PB—81-216095) 
Water Supply 
Coal liquefaction demonstration plant near Morgantown, West 
Virginia; water assessment report section 13(b), 7:32978 
(PB—81-216095) 
COAL LIQUIDS 
Chemical Analysis 
Advances in the characterization of the primary coal products, 
7:33036 
Chemical structure of coal hydrogenation liquids: compound 
type estimation by TLC-FID, 7:33029 
Direct determination of oxygen components in coal derived 
liquids, 7:33031 
Multimode Curie-point MS system for rapid characterization of 
fossil fuels and their liquefaction products, 7:33115 
Proceedings of the international conference on coal science, 
7:32937 
Separation and characterization of coal liquids from bituminous 
coal, 7:33028 
Chromatography 
’ Chromatography of liquids from various coals, 7:33030 
Distillation 
Separation and characterization of coal liquids from bituminous 
coal, 7:33028 
Fractionation 
Advances in the characterization of the primary coal products, 
7:33036 
Catalytic upgrading of coal liquids: preparation and 
characterization of microreactor feeds, 7:33035 
Characterization of the 300 to 500°C distillate from 
liquefaction of Kansk-Achinsk coal, 7:33033 
Chemical structure of coal hydrogenation liquids: compound 
type estimation by TLC-FID, 7:33029 
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Land Reclamation 


Chromatography of liquids from various coals, 7:33030 
Identification and mutagenicity of nitrogen-containing 
polycyclic aromatic compounds in synthetic fuels, 7:33070 
(PNL-SA—10046) 
and characterization of coal liquids from bituminous 
coal, 7:33028 


Catalytic hydrodeoxygenation of coal-derived liquids and 
related model compounds, 7:33034 
Catalytic upgrading of coal liquids: preparation and 
characterization of microreactor feeds, 7:33035 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Proceedings of the international conference on coal science, 
17:32937 
Nuclear Magnetic Resonance 
NMR analysis of coal-derived products by magnetic labelling 
with °F and *P, 7:33111 
Purification 
Characterization of the 300 to 500°C distillate from 
liquefaction of Kansk-Achinsk coal, 7:33033 


Optimum classification of coals, 7:33071 
Refining 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Upgrading of coal liquids, 7:33032 
Solvent Extraction 
Separation and characterization of coal liquids from bituminous 
coal, 7:33028 
Structural Chemical Analysis 
Advances in the characterization of the primary coal products, 
7:33036 
Toxicity 
Solvent-refined-coal (SRC) process: health programs. Research 
and development report No. 53, Interim report No. 39. 
Volume III. Pilot plant development work. Part 4: Industrial 
hygiene, clinical and toxicological programs. Final report of 
subcontract No. 10, June 1, 1976-June 9, 1978, 7:34817 
(DOE/ET/10104—13) 
Viscosity 
Liquid viscosity of coal-derived compounds, 7:33098 
Yields 
Optimum classification of coals, 7:33071 
COAL MINERS 
Respirators 
Coal mine dust respiratory protective devices, 7:33253 (PB— 
82-151705) 
COAL MINES 
Abandoned Sites 
Abandoned mine land reclamation in eastern Kentucky: case 
studies, 7:33160 
Acid Mine Drainage 
Estimating the minimum acid load that can be expected from a 
coal strip mine, 7:33155 
Air Pollution 
Evaluation of diesel equipment deployment in underground 
coal mines. Volume III: analysis of diesel deployment 
schemes. Open file report (final) 1 Jun 77-30 Sep 78, 7:33139 
(PB—82-122151) 
Baseline Ecology 
Critical links between baseline studies and development of 
revegetation and wildlife restoration plans, 7:33195 
Closures 
Outcrop barrier design guidelines for Appalachian coal mines. 
Final report July 1979-February 1981, 7:33141 (PB—82- 
145038) 
Dusts 
Suppression of coal dust explosion by water barrier in a 
conveyor belt entry, 7:33218 
Three bureau of mines optical dust probes, 7:33219 


Engineered Safety Systems 
Suppression of coal dust explosion by water barrier in a 
conveyor belt entry, 7:33218 


Surveys 
Geologic factors in predicting coal mine roof-rock stability in 
the upper Kittanning coalbed, Somerset County, 
Pennsylvania. Report of investigations, 7:33214 (PB—82- 
145376) 
Hydrology 
Predicting groundwater response to disturbance by mining: 
selected problems, 7:33153 
Land Reclamation 
Establishing permanent vegetation on coal refuse without a 
four-foot layer of topsoil, 7:33132 
Kriging analysis of mean annual precipitation, Powder River 
Basin, Montana and Wyoming. Final report, 7:34709 (PB— 
81-216806) 
Lighting Systems 
Demonstration of coal mine illumination systems. Open file 
report (final) October 1977-June 1980, 7:33215 (PB—82- 
147471) 
Overburden 
Variation in physical properties of overburden produced by 
preparation of the materials, 7:33167 
Power Distribution Systems 
Ground fault and overcurrent protection criteria for coal mine 
AC distribution systems. Open file report August 1979- 
October 1980, 7:33213 (PB—82-137001) 


Evaluation of respiratory protection in coal preparation plants. 
Contract report (final), 7:33252 (PB—81-222085) 
Slurries 
Stabilization of slurry impoundments without soil cover: 
factors affecting vegetation establishment, 7:33189 
Chemistry 


Soil 
Mapping, characterization and genesis of mine soils on a 
reclamation research area in Wise County, Virginia, 7:34704 
Soils 
Mapping, characterization and genesis of mine soils on a 
reclamation research area in Wise County, Virginia, 7:34704 
Strata Control 
Geologic factors in predicting coal mine roof-rock stability in 
the upper Kittanning coalbed, Somerset County, 
Pennsylvania. Report of investigations, 7:33214 (PB—82- 
145376) 
Waste Disposal 
Improving surface coal refuse disposal site inspections, 7:33130 
(PB—81-215402) 
Waste 
Dewatering of industrial clay wastes. Report of 
investigations/1980, 7:34659 (PB—81-179954) 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 


SURFACE MINING 
UNDERGROUND MINING 


Bibliographies 
Computer analysis applied to the coal industry. January, 1976- 
December, 1981 (citations from the Energy Data Base). 
Report for Jan 76-Dec 81, 7:32936 (PB—82-856725) 
Dusts 
High-pressure shrouded water sprays for dust control, 7:33217 
Environmental Effects 
Water resources data for West Virginia, water year 1979, 
Appendix-coal areas. Report for Feb 76-Jan 80, 7:33975 
(PB—82-154329) 
Hydrology 
Computer analysis of groundwater and surface water, a 
program to analyze the data, 7:33161 
Reclamation 


Ojo Encino study area: resource and potential reclamation 
evaluation. Summary 1978-81, 7:33142 (PB—82-149014) 

Ojo Encino study area: resource and potential reclamation 
evaluation. Final report 1978-81, 7:33143 (PB—82-149022) 

Resource and potential reclamation evaluation of Beulah 
trench study area, West Renners Cove coalfield, Mercer 
County, North Dakota: ermia (energy mineral rehabilitation 
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Land Reciamation 


inventory and analysis) report No. 10, 1977. Summary report 
(final) 1977-81, 7:33136 (PB—81-212516) 
Noise Pollution 
An investigation of the mechanics and noise associated with 
coal cutting. Open file report, September 1977-June 1980, 
7:33211 (PB—81-215394) 
Water Pollution 
Hydrogeologic aspects of coal mining in Illinois: an overview. 
Environmental geology notes, 7:33135 (PB—81-190126) 
COAL PREPARATION 
Air Pollution Abatement 
EPA coal cleaning program. Progress report, October 1978- 
September 1979, 7:33232 (PB—81-219560) 


Computer analysis applied to the coal industry. January, 1976- 
December, 1981 (citations from the Energy Data Base). 
Report for Jan 76-Dec 81, 7:32936 (PB—82-856725) 

Simulation 

Simulation model for hard coal preparation, 7:33231 (NP— 

2901008) 


EPA coal cleaning program. Progress report, October 1978- 
September 1979, 7:33232 (PB—81-219560) 
Environmental Impacts 
Environmental effects of coal technologies, research needs: a 
report to the Federal Interagency Committee on the Health 
and Environmental Effects of Energy Technologies. Final 
report, 7:33138 (PB—81-220824) 
Evaluation 
Statistical representation of generalized distribution data for 
float-sink coal-cleaning devices: sand cones, 7:33234 
Separation Processes 
Magnetic separation in the coal industry. January, 1976- 
December, 1981 (citations from the Energy Data Base). 
Report for Jan 76-Dec 81, 7:33233 (PB—82-857426) 
Test Facilities 
Use of laboratory and pilot scale data in the design and control 
of coal preparation facilities, 7:33228 (ANL—81-62) 
COAL PREPARATION PLANTS 
Control 
Use of laboratory and pilot scale data in the design and control 
of coal preparation facilities, 7:33228 (ANL—81-62) 


Use of laboratory and pilot scale data in the design and control 
of coal preparation facilities, 7:33228 (ANL—81-62) 
Environmental Impacts 
Environmental impact guidelines for new source underground 
coal mires and coal cleaning facilities. Final report, 7:33140 
(PB—82-123944) 
Magnetic Separators 
Magnetic separation in the coal industry. January, 1976- 
December, 1981 (citations from the Energy Data Base). 
Report for Jan 76-Dec 81, 7:33233 (PB—82-857426) 
Mineral Wastes 
Energy content, composition, and associated water chemistry 
of wastes in the coal-preparation plant of the Green Valley- 
Wabash Mine, Vigo County, Indiana, 7:34728 
Process Control 
Results of on-line nuclear analysis of coal for process control, 
7:33067 (ANL—81-62) 


Evaluation of respiratory protection in coal preparation plants. 
Contract report (final), 7:33252 (PB—81-222085) 
ts 


Unique solution for containing sediment at the Bullitt Coal 
Preparation Plant, 7:33180 
Tailings 
Energy content, composition, and associated water chemistry 
of wastes in the coal-preparation plant of the Green Valley- 
Wabash Mine, Vigo County, Indiana, 7:34728 
COAL PRODUCING DISTRICTS 
Geology 


Study of geologic factors influencing reclamation of federal 
coal bearing lands in northern Alabama, 7:33157 


Comparison of four synthetic unit hydrograph techniques, 
7:34846 
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Mineralogy 

Study of geologic factors influencing reclamation of federal 

coal bearing lands in northern Alabama, 7:33157 
Sediments 

Preliminary regional characterization of sediment yield for 

surface coal mines, 7:33179 
COAL RANK 
Measuring Methods 

Relation between the fluorescence of vitrinites and the 

technological properties of coals, 7:33079 
COAL RESERVES 
Resource Development 

Western Coal Planning Assistance Project. Source book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:34006 (NP—2902245) 

Western Coal Planning Assistance Project. A guide to methods 
for impact assessment of Western coal/energy development 
(Montana, North Dakota, Wyoming), 7:34007 (NP— 
2902300) 

COAL SEAMS 
Degassing 
Effects of a no-proppant foam stimulation treatment on a coal- 
seam degasification borehole, 7:33216 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Bibliographies 

Coal-fired MHD generators and power generation reports. 
January, 1976-July, 1981 (citations from the Energy Data 
Base). Report for January 1976-July 1981 (170 citations), 
7:34030 (PB—81-866519) 

Cyclone Combustors 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal , 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Annual report, June 1, 1978-June 1, 1979, 7:34027 
(DOE/ET/10818—T1) 

Feasibility Studies 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Annual report, June 1, 1978-June 1, 1979, 7:34027 
(DOE/ET/10818—T1) 

Heat Exchangers 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Annual report, June 1, 1978-June 1, 1979, 7:34027 
(DOE/FT/10818—T1) 

Seed Recovery 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal : 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Annual report, June 1, 1978-June 1, 1979, 7:34027 
(DOE/ET/10818—T1) 

COASTAL WATERS 
Upwelling 

Nitrogen recycling and biological populations in upwelling 

ecosystems, 7:34720 
COATED FUEL PARTICLES 
Physical Radiation Effects 

Fission product behavior in UCsub(x)Osub(y) fissile particles 

made from weak-acid resins, 7:33858 
COBALT 
Auger Electron Spectroscopy 

Interpretation of MVV and L/sub 2,3/ VV Auger spectra of 

Co, 7:34234 
Doped Materials 
Search for magnetism in hcp ¢-Fe, 7:34223 
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Level Density 

Interpretation of MVV and L/sub 2,3/ VV Auger spectra of 

Co, 7:34234 
Energy-Level Transitions 

Interpretation of MVV and L/sub 2,3/ VV Auger spectra of 

Co, 7:34234 
Recovery : 

Process for recovering chromium and other metals from 
superalloy scrap. Report of investigations, 7:34122 (PB—82- 
145418) 

COBALT 59 TARGET 
Sulfur 32 Reactions 

Mass transport mechanism in the collision of sulphur on 

medium-weight nuclei, 7:35094 (CRN-PN—80-13) 
COBALT ALLOYS 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Magnetic Moments 
Magnetic moment distribution in Co-V alloys, 7:34226 
tion 
Magnetic moment distribution in Co-V alloys, 7:34226 
Neutron Diffraction 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
Neutron Spectroscopy 
Magnetic moment distribution in Co-V alloys, 7:34226 
Sorptive Properties 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Structure Factors 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
COBALT OXIDES 
Catalytic Effects 
Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-Mo0s/7-AlOs, 7:34369 
COGEMA 
Fuel Cycle 
Activities of COGEMA in the nuclear fuel cycle, 7:33839 
(COGEMA-CONF—81-7) 
CO-GENERATION 
See COGENERATION 
COGENERATION 
Constraints 
Cogeneration. Hearings before the Subcommittee on Energy 
Development and Applications of the Committee on Science 
and Technology, 96th Congress, 2nd Session, No. 155, 22-23 
July 1980, 7:33986 (GPO—68-746) 
Demonstration Programs 
Solar central receiver cogeneration program, 7:33665 
(SAND—82-8002) 
Financial Incentives 
Cogeneration. Hearings before the Subcommittee on Energy 
Development and Applications of the Committee on Science 
and Technology, 96th Congress, 2nd Session, No. 155, 22-23 
July 1980, 7:33986 (GPO—68-746) 
COINCIDENCE CIRCUITS 
ion 
Construction of a universal coincidence DIN 410, 7:34540 
(INIS-mf—6854) 
COKE 


Anisotropy 
Nature of coking coals and co-carbonization of hard coals with 
coal extracts, 7:32988 
Chemical Analysis 
Investigation of coal mineralogy and of mineral derivatives in 
coke and ash by Mossbauer spectroscopy and scanning 
electron microscopy: automatic image analysis, 7:33117 
Chemical Reaction Kinetics 
Comparative thermal gravimetric measurements of the 
reactivity of the low temperature cokes with steam and 
carbon dioxide (Low temperature coke), 7:33094 
Intrinsic reactivity of chars to oxygen, 7:33095 


Hydrogasification of coke in the presence of bimetallic 
catalysts, 7:33002 


COLORADO 
Water Resources 


Kinetic study of the direct hydrogenation of cokes of diffent 
lithotypes of lignite, 7:32993 
COKE-OVEN GAS 
See COAL GAS 
COKING 
Additives 
eee degradation of coal in their liquefaction and coking, 
7:33044 
COLD CATHODE TUBES 
Materials 


Investigation of cold cathodes for long life CO: waveguide 
lasers. Final report 1 May 1979-30 September 1981, 7:34454 
(AD-A—108503/4) 

Investigation of cold cathodes for long life CO. waveguide 
lasers. Annual summary report, 7:34457 (AD-A—108692/5) 

COLD PLASMA 
Laser Radiation 

Resonance absorption of laser light by warm and cold plasmas. 

Master's thesis, 7:35166 (AD-A—100802/8) 
COLLECTIVE ACCELERATORS 
Operation 

The space-charge resonance accelerator. Final report, 7:34491 

(AD-A—100936/4) 
COLLIDING BEAMS 
Radiation Detection 

On-line microprocessors in the collider experiment UA1: A 

modern version of the Aladin’s lamp, 7:34521 (CERN—81- 


07) 
COLLIERIES 
See COAL MINES 
COLLISIONS 
See also ATOM COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-POSITRON COLLISIONS 
ION COLLISIONS 
ION-ATOM COLLISIONS 
PHOTON-ION COLLISIONS 
PHOTON-MOLECULE COLLISIONS 


Data Compilation 
Compilation of atomic and molecular data revelant to gas 
lasers. volume viii. Technical report, 7:34442 (AD-A— 
101037/0) 
COLOMBIA 
Waste Management 
Management of solid waste in the Medellin Region, 7:34129 
(PB—81-186066) 
COLORADO 
Aquatic 
Influence of environmental research data on the design and 
construction of the Mt. Elbert pumped-storage powerplant, 
7:33573 (CONF-8106137—Vol.1) 
Grants 
Summary and status report of the mineral lease and severance 
tax fund. Fifth annual report to the Colorado State 
Legislature 1982, 7:34002 (NP—2902476) 
Pumped Storage Power Plants 
Influence of environmental research data on the design and 
construction of the Mt. Elbert pumped-storage powerplant, 
7:33573 (CONF-8106137—Vol.1) 
Small-Scale Hydroelectric Power Plants 
Wasted water pressure and potential energy generation: a 
feasibility study of the hydroelectric potential in part of the 
Domestic Water System of Boulder, Colorado, 7:33505 
(CONF-8106137—Vol.2) 
Taxes 
Summary and status report of the mineral lease and severance 
tax fund. Fifth annual report to the Colorado State 
Legislature 1982, 7:34002 (NP—2902476) 
Uranium Deposits 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBX—264-81) 
Water Resources 
Water assessment report on Rio Blanco Oil Shale 
Demonstration Project, White River Basin - Colorado, 
7:33318 (PB—82-156746) 





Water Resources 


Water assessment reports on Rio Blanco Oil Shale 
Demonstration Project and Cathedral Bluffs Shale Oil 
Demonstration Project, White River Basin - Colorado. 
Appendices C and D, 7:33319 (PB—82-156753) 

COLORADO RIVER BASIN 
Desalination 

Saline water use and disposal opportunities: Colorado River 
water quality improvement program. Special report, 7:34738 
(PB—82-123688) 

Water Reclamation 

Saline water use and disposal opportunities: Colorado River 
water quality improvement program. Special report, 7:34738 
(PB—82-123688) 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 
Low-Head Hydroelectric Power Plants 

Rock Island Power Station on the Columbia River: an 
outstanding application of the bulb type unit, 7:33588 
(CONF-8106137—Vol.2) 

COLUMBIA RIVER BASIN 


Subsurface geology of the Cold Creek syncline, 7:34851 (RHO- 
BWI-ST—14) 
Low-Head Hydroelectric Power Plants 
Development, design and construction history of Potholes East 
Canal 22.7 (A 6.1 MW hydroplant), 7:33488 (CONF- 
8106137—Vol.1) 
Management 
Estimating the costs in lost power of alternative Snake- 
Columbia basin management policies, 7:33584 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Design 
Development of wood as an alternative fuel for large power- 
generating systems. Part II. Selection of an oil- or gas-fired 
boiler system for retrofit. Final report, 7:33753 
(DOE/ET/20058—T2-Pt.2) 
Efficiency 
Development of wood as an alternative fuel for large power- 
generating systems. Part II. Selection of an oil- or gas-fired 
boiler system for retrofit. Final report, 7:33753 
(DOE/ET/20058—T2-Pt.2) 
Parametric Analysis 
Performance analysis of the MHD steam combined cycle 
including the influence of cost, 7:34024 (ANL—81-62) 
Systems Analysis 
Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
Control Systems 
Review of ‘vapormid’ catalytic vapor device. Final report, 
7:34106 (AD-A—108335/1) 
COMBUSTION PRODUCTS 
Chemical Analysis 
Gas diagnostic measurements by coherent anti-Stokes raman 
spectroscopy: feasibility calculations for water vapor in 
combustion systems. Final report, 15 July 1977-15 October 
1979, 7:34333 (AD-A—100693/1) 
Corrosive Effects 
On-line measurement of alkali metal sulfate dew point in a 
PFBC flue gas, 7:33241 (ANL—81-62) 
Hot Gas Cleanup 
Alkali metal vapor detector for use in fluidized bed combustor 
effluent streams, 7:33240 (ANL—81-62) 
Sampling 
Dust sampling at high temperature and pressure, 7:33763 
(ANL—81-62) 
COMBUSTORS 
See also CYCLONE COMBUSTORS 


Development of wood as an alternative fuel for large power- 
generating systems. Part V. Soot formation in suspension 
burners. Final report, 7:34487 (DOE/ET/20058—T2-Pt.5) 
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Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Annual report, June 1, 1978-June 1, 1979, 7:34027 
(DOE/ET/10818—T1) 

Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 7:33447 (CONF-820304—7) 

Operation 

Development of wood as an alternative fuel for large power- 
generating systems. Part V. Soot formation in suspension 
burners. Final report, 7:34487 (DOE/ET/20058—T2-Pt.5) 

COMMERCIAL BUILDINGS 
See also HOTELS 


Design 
Educational approaches: energy-conscious design for large 
buildings, 7:34074 (SERI/TP—254-1377) 
Solar Architecture 
Educational approaches: energy-conscious design for large 
buildings, 7:34074 (SERI/TP—254-1377) 
COMMERCIAL SECTOR 
Energy Consumption 
Energy use from 1973 to 1980: the role of improved energy 
efficiency, 7:34056 (ORNL/CON—79) 
Management 


Industrial energy management. June, 1976-December, 1981 
(citations from the Energy Data Base). Report for Jun 76- 
Dec 81, 7:34125 (PB—82-857012) 
COMMODITIES 
Procurement 
A study of resource and energy conservation practices in the 
procurement and management of commodities. Final report, 
7:34116 (PB—81-187965) 
Procurement of products containing recycled materials in the 
state of New Jersey. Final report, 7:34114 (PB—81-184335) 
Trade 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
COMMUNICATIONS 
Energy Conservation 
Telecommunications dimension, 7:33990 (NP—2902048) 
Government Policies 
Oil dependency of traffic transport: a long-range systems- 
dynamics result analysis, 7:34103 (PB—82-156134) 
COMMUNITIES 
Economic Development 
Urban consortium. Final report, 7:34133 (PB—82-122789) 


Community energy projects, 7:34128 (DOE/IR/10905—21) 
Planning 
Urban consortium. Final report, 7:34133 (PB—82-122789) 
Resource Conservation 
Program guide to used-oil recycling, 7:34109 
(DOE/CS/40402—1) 
Transportation Systems 
Urban consortium. Final report, 7:34133 (PB—82-122789) 
COMPOSITE MATERIALS 
Ductility 
Composite superconductors (Patent), 7:34252 
Superconductivity 
Assessment of superconductivity enhancement claimed to 
occur in small particle-normal metal matrix composite 
superconductors, 7:35157 (AD-A—100848/1) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Aquifers 
Numerical and experimental analysis of the porous medium 
reservoir at Pittsfield, Illinois, 7:33935 (PNL-SA—9781) 
COMPRESSED AIR STORAGE POWER PLANTS 
Economic Analysis 
Comparative economic analysis of several CAES design 
studies, 7:33936 (PNL-SA—9493) 
COMPRESSORS 
Performance 
Effects of incomplete separation and of air solubility on the 
performance of a hydraulic air compressor (HAC), 7:33532 
(CONF-8106137—Vol.2) 
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COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES 
X-ray fluence and transmission and prompt radiation fluence or 
dose. Master's thesis, 7:34615 (AD-A—100804/4) 
B Codes 
BASRIA: RIA data processing. BASIC programs, 7:34769 
(PB—82-121989) 
BLAST source tape and implementation instructions. Software, 
7:34045 (AD-A—105689/4) 
Creep relaxation of fuel pin bending and ovalling stresses 
(BEND code, OVAL code, MARC-CDC code.), 7:33831 
D Codes 
DELSOL 2: a computer code for calculating the optical 
performance and optimal system design for solar thermal 
central receiver plants, 7:33671 (SAND—82-8002) 
H Codes 
HP 9825 A program for the determination of an isotope half- 
life, 7:35097 (INIS-mf—6851) 
Simulation of hydro power operations (HYPO computer code), 
7:33508 (CONF-8106137—Vol.2) 
I Codes 
Using the INGRES relational database system in statistical 
applications, 7:35327 (LBL—13851) 
Codes 


JUNEBUG: three dimensional geometry plotting code, 7:33847 

(NUREG/CR—0200-Vol.2-Bk.3) 
K Codes 

KENO-V: improved Monte Carlo criticality program with 

super-grouping, 7:34424 (NUREG/CR—0200-Vol.2-Bk.3) 
M Codes 

Applications of MESH model for evaluation of small hydro, 
7:33486 (CONF-8106137—Vol.1) 

Creep relaxation of fuel pin bending and ovalling stresses 
(BEND code, OVAL code, MARC-CDC code.), 7:33831 

MHDEMP code simulation of STARFISH. Final report 7 Mar 
78-1 Aug 79, 7:34942 (AD-A—106089/6) 

Manuals 

Advanced gamma ray balloon experiment ground checkout 
and data analysis. Final report, 19 November 1974-30 April 
1976, 7:34898 (NASA-CR—166689) 

O Codes 

Creep relaxation of fuel pin bending and ovalling stresses 
(BEND code, OVAL code, MARC-CDC code.), 7:33831 

Volume testing of DBMS software: the ORACLE relational 
DBMS, 7:35328 (LBL—13851) 

P Codes 

PELREF. A numerical code for computing the ablated state of 
a refueling pellet, 7:35239 (RISO-M—2219) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 9: PRAISE computer code user’s 
manual. Final report, 7:33911 (NUREG/CR—2189-V9) 

R Codes 

RADHOT: a radiation hydrodynamics code for weapon effects 
calculation. Master's thesis, 7:34611 (AD-A—100637/8) 

RETRAN.-O1: a program for one-dimensional transient 
thermal-hydraulic analysis of complex fluid flow systems. 
Revision of CCM-5, Volume 4: applications. Final report, 
7:33884 (EPRI-NP—2175) 

RIAPROG: logit-log radioimmunoassay data processing, 
7:34768 (PB—82-121963) 

S Codes 

Conversion of the SPAR finite element code to DEC-10 
computer systems, 7:35287 (CONF-811214—7) 

Methodology for reconnaissance evaluation of small 
hydroelectric development (Using SMHYDRO computer 
code), 7:33477 (CONF-8106137—Vol.1) 

SAFE-R and SAFE-D: computer codes for the analysis of 
failure data. Final technical report, 7:33918 (NUREG/CR— 
2375) 

SAS3DC: A computer program to describe accidents in 
LMFBRsg, 7:33900 (KFK—3101) 

SCORE: a computer program for the systematic combination 
of random variables, 7:35288 (EUR—6819) 

SHYFEA: Small Hydroelectric Financial/Economic Analysis 
package, 7:33566 (CONF-8106137—Vol.2) 


V Codes 

Nuclear blast response computer program. Volume I. Program 
description. Final report, May 1975-August 1977 (VIBRA-6 
code), 7:34626 (AD-A—106480/7) 

Nuclear blast response computer program. Volume II. 
Doublet-lattice and piston theory aerodynamics. Final 
report, May 1975-June 1977 (VIBRA-6 code), 7:34627 (AD- 
A—106481/5) 

Nuclear blast response computer program. Volume III. 
Program listing. Final report, May 1975-June 1977 (VIBRA- 
6 code), 7:34628 (AD-A—106520/0) 

COMPUTER NETWORKS 
Data Base 
MICRONET’s architectural support for statistical 
aggregations, 7:35313 (LBL—13851) 
Data Transmission 
DeltaGram protocol specification, 7:35335 (UCID—19295) 
Interfaces 
GPI: a statistical package/data base interface, 7:35300 (LBL— 
13851) 
COMPUTER OUTPUT DEVICES 
Advanced diagnostic graphics, 7:33859 (EGG-M—09581) 
COMPUTERS 
See also CDC COMPUTERS 


CRAY COMPUTERS 
PDP COMPUTERS 


Benchmarks 
Los Alamos National Laboratory computer benchmarking, 
1981, 7:35291 (LA—9104-MS) 
CONCENTRATOR SOLAR CELLS 
Optimization 
Optimization of silicon solar cells intended to be operated 
under medium solar concentration. Final report, 7:33646 
(PB—82-149675) 
CONCRETES 
Application of experience with the development of the process 
of solidifying high-level wastes to the disposal of radioactive 
wastes from nuclear power plants, 7:33392 (INIS-mf—6897) 
Compression Strength 
Compressive strength and outgassing characteristics of 
concrete for large vacuum-system construction, 7:35243 
Degassing 
Compressive strength and outgassing characteristics of 
concrete for large vacuum-system construction, 7:35243 
Testing 
Compressive strength and outgassing characteristics of 
concrete for large vacuum-system construction, 7:35243 


« Biomass of singleleaf pinyon and Utah juniper. Forest service 
research paper, 7:33625 (PB—81-218174) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLES 
Computer Output Devices 
Advanced diagnostic graphics, 7:33859 (EGG-M—09581) 
CONSOLIDATED EDISON THORIUM REACTOR 
See INDIAN POINT-1 REACTOR 
CONSTRUCTION INDUSTRY 
Energy Conservation 
Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 
CONSUMER PRODUCTS 
Quality Assurance 
Consumer products advertised to save energy: let the buyer 
beware, 7:33987 (AD-A—106653/9) 
CONSUMER PROTECTION 
Consumer products advertised to save energy: let the buyer 
beware, 7:33987 (AD-A—106653/9) 
CONSUMERS MICHIGAN PALISADES REACTOR 
See PALISADES-1 REACTOR 
CONTAINERS 
See also PRESSURE VESSELS 





CONTAINMENT BUILDINGS 
Cost 


Cost 

Effect of canister size on costs of disposal of SRP high-level 

wastes, 7:33353 (DP-MS—81-85) 
Impact Tests 

Specification of test criteria for containers to be used in the air 

transport of plutonium, 7:34420 (EUR—6994-EN) 
CONTAINMENT BUILDINGS 
Failures 

Margins to failure - Category-I structures program: 
background and experimental program plan, 7:33915 
(NUREG/CR—2347) 

Stress Analysis 

Margins to failure - Category-I structures program: 
background and experimental program plan, 7:33915 
(NUREG/CR—2347) 

CONTAINMENT SHELLS 
Impact Tests 
Accuracy in strain measurements, 7:33852 (SAND—82-0208C) 
Missile Protection 
Accuracy in strain measurements, 7:33852 (SAND—82-0208C) 
CONTAINMENT SYSTEMS 

Dynamics of the water movement at the chugging process in 
wide pipes (theory), 7:33895 (GKSS—81/E/28) 

Effects of wetwell loads on piping systems attached to GE 
Mark I tori, 7:33887 (GKSS—81/E/28) 

Evaluation of pool boundary loads for pressure suppression 
systems effected by steam condensation, 7:33886 (GKSS— 
81/E/28) 

Modelling and code development, 7:33889 (GKSS—81/E/28) 

Pool swell sub-scale testing and code comparison, 7:33891 
(GKSS—81/E/28) 

Results of CORAN-calculations for PSS-behaviour and effects 
of heat losses, 7:33894 (GKSS—81/E/28) 

Safety relief valve alternate analysis method, 7:33888 (GKSS— 
81/E/28) 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Some recent analytical results for chugging phenomena, 
7:33893 (GKSS—81/E/28) 

Validation of the General Electric pressure suppression 
analytical model, 7:33890 (GKSS—81/E/28) 

CONTINENTAL SHELF 


Oil-spill risk analysis for the Kodiak Island, 7:33282 (USGS- 

OFR—80-175) 
Natural Gas Deposits 

Alaska OCS socioeconomic studies program. Technical report 
number 63. North Aleutian Shelf petroleum technology 
assessment; OCS Lease Sale No. 75. Final report, 7:33269 
(PB—82-139833) 

Alaska OCS socioeconomic studies program. Technical report 
number 62. Statewide and regional economic and 
demographic systems, Beaufort Sea (71) impact analysis. 
Final report, 7:33270 (PB—82-141417) 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a summary 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 

Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacts: a summary report, September 
1980, 7:33257 (USGS-OFR—81-620) 

Petroleum Deposits 

Alaska OCS socioeconomic studies program. Technical report 
number 63. North Aleutian Shelf petroleum technology 
assessment; OCS Lease Sale No. 75. Final report, 7:33269 
(PB—82-139833) 

Alaska OCS socioeconomic studies program. Technical report 
number 62. Statewide and regional economic and 
demographic systems, Beaufort Sea (71) impact analysis. 
Final report, 7:33270 (PB—82-141417) 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a summary 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 
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Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacis: a summary report, September 
1980, 7:33257 (USGS-OFR—81-620) 

CONTROL EQUIPMENT 
Quality Assurance 

Standard equipment specification preparation, 7:33587 (CONF- 

8106137—Vol.2) 
Research Programs 

Overview of instrumentation, control and diagnostics 
technology base for the advanced research and technology 
activities, 7:32941 (ANL—81-62) 

Specifications 

Standard equipment specification preparation, 7:33587 (CONF- 

8106137—Vol.2) 
Standardization 
Standard equipment specification preparation, 7:33587 (CONF- 
8106137—Vol.2) 
CONTROL ROOMS 
Consoles 
Advanced diagnostic graphics, 7:33859 (EGG-M—09581) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 


See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


System safety considerations in the design of ultra low head 
hydroelectric generating equipment, 7:33543 (CONF- 
8106137—Vol.2) 

CONVECTION 
(Heat transfer by convection.) 
Mathematical Models 
Compressible convection in a rotating spherical shell, 7:34913 
(PB—81-222895) 
COOLERS 
See HEAT EXCHANGERS 
COOLING LOAD 
Calculation Methods 

Simplified method for calculating heating and cooling energy 

in residential buildings, 7:34054 (LBL—13508) 
COOLING TOWERS 


Analytical method for determining seismic response of cooling 
towers on footing foundations. Structural engineering 
research report, 7:33761 (PB—82-148008) 

Environmental Effects 

Field studies of cooling-tower-condensate scavenging, 7:33779 

(PNL-SA—8375) 
Plumes 

Plume configuration and plume recirculation/interference of 

the Vienna cooling towers, 7:33778 (PB—82-147455) 
Seismic Effects 

Analytical method for determining seismic response of cooling 
towers on footing foundations. Structural engineering 
research report, 7:33761 (PB—82-148008) 

Water Vapor 

Field studies of cooling-tower-condensate scavenging, 7:33779 
(PNL-SA—8375) 

COORDINATED RESEARCH PROGRAMS 
Meetings 

Challenge of the research complex, proceedings, 7:33979 

Challenge of the research complex, papers-communications, 
7:33980 

National Program Plans 

Challenge of the research complex, proceedings, 7:33979 

Challenge of the research complex, papers-communications, 
7:33980 

COPPER 
Argon 40 Reactions 

Coulomb effects on pions produced in heavy-ion reactions, 

7:35089 (LBL—12546) 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
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Band Theory 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 
Binding Energy 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 
Effects 


Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T 1) 

Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 

Chemical Bonds 

Angular resolved UPS and XPS spectra of benzenethiol 

adsorbed on Cu(111) at 300 °K, 7:34379 
Chemical Reactions 

Recovery of hydrogen from hydrogen sulfide, 7:33440 (CONF- 

810940—) 
Crystal Structure 

Cu(100) multilayer relaxation, 7:34233 

ography 


Cu(100) multilayer relaxation, 7:34233 
Curie Point 
Magnetization and Curie temperature of compositionally 
modulated Cu/Ni films, 7:34212 
Electron Diffraction 
Cu(100) multilayer relaxation, 7:34233 
Electronic Structure 
Interface magnetization: Cu films on Ni(100), 7:34235 
Electroplating 
On-line monitoring of inorganic additives in copper 
electroplating baths, 7:34334 (BDX—613-2729) 
Ton Collisions 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
Magnetization 
Magnetization and Curie temperature of compositionally 
modulated Cu/Ni films, 7:34212 
Neon 20 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Photoelectron Spectroscopy 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 
Physical Radiation Effects 
Computer simulation of high-energy recoils in FCC metals: 
cascade shapes and sizes, 7:34196 (HEDL-SA—2504-FP) 
Relaxation 
Cu(100) multilayer relaxation, 7:34233 
Sorptive Properties 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Sputtering 
Copper coated laser fusion targets using molecular beam 
levitation, 7:35260 
Stimulated Emission 
Copper vapor lasers: a review, 7:34459 (AGARD-CP—300) 
Surface Coa’ 
Copper coated laser fusion targets using molecular beam 
levitation, 7:35260 
Tissue Distribution 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 
Ultraviolet Spectra 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 
Vapor Deposited Coatings 
Quantitative adhesion data for two energetic physical vapor- 
deposition processes, 7:34209 (UCRL—87010) 
X-Ray Spectra 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
X-Ray Spectroscopy 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 


COPPER 63 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Gamma ray multiplicities in deep inelastic collisions for the 
Cu+Au 400 MeV s . Interpretation based on collective 
modes, 7:35112 (IPNO-RC—81-03) 
COPPER 63 TARGET 
Fusion Reactions 
Study of formation and de-excitation of compound nuclei 
A=79-80, 7:35099 (IPNO-T—80-05) 
COPPER 64 
Half-Life 
HP 9825 A program for the determination of an isotope half- 
life, 7:35097 (INIS-mf—6851) 
COPPER 65 TARGET 
Sulfur 32 Reactions 
Mass transport mechanism in the collision of sulphur on 
medium-weight nuclei, 7:35094 (CRN-PN—80-13) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Interactions 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
Magnetic Properties 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sig at 9, 24, and 73 GHz, 
7:34314 
on 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
Neel Temperature 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
Neutron Diffraction 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sie at 9, 24, and 73 GHz, 
7:34314 
Physical Radiation Effects 
Dosimetry and damage parameters, 7:35219 (DOE/ER— 
0046/8-Vol.1) 
COPPER BASE ALLOYS 
Auger Electron Spectroscopy 
Study of grain boundary embrittlement in Cu-3AI-1 Si using 
AES, 7:34255 
Embrittlement 
Study of grain boundary embrittlement in Cu-3Al-1 Si using 
AES, 7:34255 
Permeability 
Deuterium trapping by impurities in copper, 7:34216 
Sorptive Properties 
Deuterium trapping by impurities in copper, 7:34216 


Threshold sputtering effects in a Cu—Au alloy, 7:34990 


Deuterium trapping by impurities in copper, 7:34216 
COPPER BROMIDES 
Neutron Diffraction 
Scattering law of the superionic conductor CuBr, 7:34269 
(KFK—3051) 
Vibrational States 
Scattering law of the superionic conductor CuBr, 7:34269 
(KFK—3051) 
COPPER OXIDES 
Morphology 
Solid phase reduction of SiO2 in the presence of an Al layer, 
7:34231 
Spectral Reflectance 
Evaluation of selective solar absorber surfaces. Phase I. Final 
technicai report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 
Evaluation of selective solar-absorber surfaces. Semi-annual 
report, March 25-September 24, 1981, 7:33713 (LMSC/D— 
811826) 





Solid phase reduction of SiO. in the presence of an Al layer, 
7:34231 
COPPER SULFIDE SOLAR CELLS 
Effects of oxygen on the microstrucutre of Cu/sub 2-x/S thin 
films, 7:33615 (LBL—13659) 
COPPER SULFIDES 
Microstructure 
Effects of oxygen on the microstrucutre of Cu/sub 2-x/S thin 
films, 7:33615 (LBL—13659) 
Phase Transformations 
Effects of oxygen on the microstrucutre of Cu/sub 2-x/S thin 
films, 7:33615 (LBL—13659) 


Cadmium sulfide/copper sulfide heterojunction cell research 
by sputter deposition. Quarterly technical progress report, 
March 1, 1981-June 30, 1981, 7:33635 (SERI/PR—9296-T2) 


See AGRICULTURAL WASTES 
CORNEA 
Shape 
Multipolar corneal-shaping electrode (Patent), 7:34771 
CORROSION 
Measuring Methods 
Determining electrochemical parameters with dual electrodes, 
7:34382 (BNL—30374) 
COSMIC GAMMA BURSTS 
Reviews 
Gamma ray bursts: a review of recent high-precision 
measurements, 7:34903 (NASA-TM—82141) 
COSMIC GAMMA RAYS 
See COSMIC PHOTONS 
COSMIC GASES 
Angular Momentum 
Using gaseous disks to probe the geometric structure of 
elliptical galaxies, 7:34921 
Carbonyls 
A study of interstellar carbonyl sulfide, 7:34870 (AD-A— 
100866/3) 
Cooling 
Two-phase models of quasar emission line regions, 7:34925 
Heating 
Two-phase models of quasar emission line regions, 7:34925 
Particle Kinematics 
Using gaseous disks to probe the geometric structure of 
elliptical galaxies, 7:34921 
Phase Studies 
Two-phase models of quasar emission line regions, 7:34925 
Thermodynamic Properties 
Two-phase models of quasar emission line regions, 7:34925 
COSMIC MUONS 
Zenith-angle dependence of the primary-muon response 
function, 7:34935 
Energy Spectra 
Experimental examination of scintillations in the hard 
component of cosmic rays near sea level, 7:34930 
COSMIC NEUTRONS 
Neutron Spectra 
Specific yield functions of neutron monitors and accuracy of 
spectrum calculation of solar cosmic rays (SCR), 7:34934 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PHOTONS 
Background Radiation 
The diffuse galactic gamma radiation: the compton 
contribution and component separation by energy interval 
and galactic coordinates, 7:34902 (NASA-TM—82140) 
Pair Production 
Pair production by high energy (E >= 5x10eV) photons in 
the earth's magnetic field, 7:34956 
COSMIC POSITRONS 
Cosmic Ray Flux 
Nature of the cosmic ray positron spectrum, 7:34908 (NASA- 
TM—83834) 
COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 
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SECONDARY COSMIC RADIATION 
Antimatter 
Cosmic ray antimatter: is it primary or secondary, 7:34901 
(NASA-TM—82118) 
Antiprotons 
Cosmic ray antiprotons in closed galaxy model, 7:34905 
(NASA-TM—82155) 
COSMIC RAY DETECTION 
Cherenkov Counters . 
Multistage ionization and Cherenkov system, 7:34574 
Corrections 
Further calculations of atmospheric coefficients for 
underground cosmic ray detectors, 7:34575 
Latitude Effect 
Calculation of differential response functions from latitude 
surveys. 1. Theory, 7:34931 
Calculation of differential response functions from latitude 
surveys. 2. Results and discussion, 7:34932 
Neutron Monitors 
Coupling functions of NM-64 neutron supermonitor, 7:34933 
Response Functions 
Calculation of differential response functions from latitude 
surveys. 1. Theory, 7:34931 
Calculation of differential response functions from latitude 
surveys. 2. Results and discussion, 7:34932 
Scintillation Counters 
General methods of calculation and the construction of the 
universal supertelescope and the scintillators, 7:34937 
Spectrometers 
Cosmic ray intensity variation spectrograph for the world 
network of stations, 7:34936 
Telescope Counters 
General methods of calculation and the construction of the 
universal supertelescope and the scintillators, 7:34937 
Temperature effect: correction coefficients for meson 
telescopes at Utrecht; cut-off rigidity 2.7 GV, 7:34577 
Underground cosmic ray telescope at Matsushiro, 7:34576 
COSMIC X RAYS 
See COSMIC PHOTONS 
COSMIC X-RAY SOURCES 
Variations 
Study of the fluctuations in the cosmic x-ray background. Final 
report, 7:34896 (NASA-CR—164840) 
COSMOLOGICAL MODELS 
Antimatter 
Cosmic ray antimatter: is it primary or secondary, 7:34901 
(NASA-TM—82118) 
Neutrinos 
Massive neutrinos and primordial nucleosynthesis, 7:34918 
Nucleosynthesis 
Massive neutrinos and primordial nucleosynthesis, 7:34918 
Supersymmetry 
Supersymmetry, cosmology, and new physics at 
teraelectronvolt energies, 7:34919 
COSMOLOGY 
Neutrinos 
Radiative decay of massious neutrinos: implications for physics 
and astrophysics, 7:34906 (NASA-TM—82158) 
COSMOS 
See UNIVERSE 
COTTONWOODS 
Growth 
Use of slow release fertilizers when planting sycamore, yellow 
poplar and cottonwood seedlings on surface mined land, 
7:33190 
COULOMB CORRECTION 
Effective Range Theory 
Mechanism of equalization of proton and neutron radii and the 
Coulomb anomaly, 7:35096 (CRN-PN—80-4) 
Nolen-Schiffer Anomaly 
Mechanism of equalization of proton and neutron radii and the 
Coulomb anomaly, 7:35096 (CRN-PN—80-4) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
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COUNTING CIRCUITS 
Calibration 


Equipment calibration with a microprocessor connected to a 
time-sharing system, 7:34527 (CERN—81-07) 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLINGS 
Nuclear reactor fuel-assembly duct-tube-to-! 
attachment system (LMFBR; Patent), 7:33832 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COVERINGS 
Evaluation 


socket 


Application of biological barriers in maintaining the integrity 
of radioactivity in shallow burial grounds, 7:33416 (PNL- 
SA—7142) 

CP INVARIANCE 


Fermion solutions in the supersymmetric CPsup(n-1) model, 
7:35063 (LAPP-TH—28) 
CRAB NEBULA 
Ultraviolet 
Preliminary report on IUE spectra of the Crab Nebula, 7:34891 
(NASA-CP—2171) 
CRAY COMPUTERS 
Comparative Evaluations 
Los Alamos National Laboratory computer benchmarking, 
1981, 7:35291 (LA—9104-MS) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY 
Codes 
KENO-V: improved Monte Carlo criticality program with 
super-grouping, 7:34424 (NUREG/CR—0200-Vol.2-Bk.3) 
CALITY ACCIDENTS 


See RADIATION ACCIDENTS 


Chemical Analysis 
Pennsylvania program for using municipal sludge for mine land 
reclamation, 7:33168 
Productivity 
Productivity of mine soils and native soils in the Northern 
Great Plains, 7:33192 
CROSS SECTIONS 
Data Analysis 
Covariance matrices and applications to the field of nuclear 
data, 7:35079 (ANL/NDM—462) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRYSTAL DEFECTS 
Migration 
Kinetics of defect clustering in fibrillar polypropylene crystals, 
7:34287 
CRYSTAL GROWTH 
Correlation Functions 
Comment on a Monte Carlo test of theories for the planar 
model, the F model, and related systems, 7:35156 
Monte Carlo Method 
Comment on a Monte Carlo test of theories for the planar 
model, the F model, and related systems, 7:35156 
CRYSTAL VIOLET 
See METHYL VIOLET 
CRYSTALLINE LENS 
Pathological Changes 
Effects of microwave radiation on the lens of the eye, 7:34825 
(AD-A—097757) 
CT SCANNING 
See CAT SCANNING 


Fluidized-Bed Combustion 
Instrumentation & control requirements for a modular 
atmospheric fluidized bed boiler, 7:33237 (ANL—81-62) 


CULTIVATION TECHNIQUES 
Comparative Evaluations 


Comparison of broadcast seeding and spot seeding of black 
locust on Eastern Kentucky mine soil, 7:33164 
CULTURES (TISSUE) 
See TISSUE CULTURES 


Ton-Atom Collisions 
1s sigma-excitation in ‘superheavy’ collision systems, 7:35013 
(IKF—39) 
CUTTING TOOLS 
Specifications 


Cutting irradiated and radioactive materials, 7:33848 (EGG- 
M—04181) 
CYANIDES 
Brillouin Effect 
Thermo-diffused scattering in KCN at the boundary of the 
Brillouin zone, 7:34330 (IKF—39) 
CYCLONE COMBUSTORS 
Design 


Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 
CYLINDERS 
Stress Analysis 
Unsteady thermal stresses in a polygonal cylinder with a 
circular hole due to time-dependent heat generation, 7:34434 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CZECHOSLOVAKIA 
Nuclear Power Plants 
Czechoslovak concept of safe disposal of radioactive wastes 
from Czechoslovak nuclear power plants -, 7:33384 (INIS- 
mf—6897) 
Radioactive Waste Disposal 
Czechoslovak concept of safe disposal of radioactive wastes 
from Czechoslovak nuclear power plants -, 7:33384 (INIS- 
mf—6897) 
Radioactive Waste Processing 
Czechoslovak concept of safe disposal of radioactive wastes 
from Czechoslovak nuclear power plants -, 7:33384 (INIS- 
mf—6897) 


Regulations 
Regulations for radioactive waste transport in Czechoslovakia, 
7:33346 (INIS-mf—6897) 
Waste Transportation 
Regulations for radioactive waste transport in Czechoslovakia, 
7:33346 (INIS-mf—6897) 


D REGION 
Nitrogen Oxides 
Variation of derived NO-profiles at high and mid-latitudes, 
7:34657 (INW—7908) 
D RESONANCES 
Weak Hadronic Decay 
Connection between nonleptonic Ksub(277) and Dsub(K77) 
decays and constraints on the quark-spectator model, 7:35048 
(UM-P—81/44) 
DAMS 
Environmental Impacts 
Some reflections on ancient Chinese environmental beliefs with 
respect to the Three Gorge Dam, 7:33581 (CONF-8106137— 
Vol.1) 
Failures 
Mitigation of impacts: emergency action plans, 7:33579 
(CONF-8106137—Vol.1) 
Foundations 
Difficulties arising from inadequate foundation investigations, 
7:33512 (CONF-8106137—Vol.1) 





Some reflections on ancient Chinese environmental beliefs with 
respect to the Three Gorge Dam, 7:33581 (CONF-8106137— 
Vol.1) 

Power Potential 

Hydroelectric power development at the San Gabriel Dam, 

7:33501 (CONF-8106137—Vol.2) 
Regulations 

Dam safety program of the Federal Energy Regulatory 

Commission, 7:33548 (CONF-8106137—Vol.1) 


Criteria for construction of hydro-electric power plants on 
existing dams, 7:33527 (CONF-8106137—Vol.2) 

Headwater enhancement and encroachment considerations for 
the redevelopment of existing hydroelectric sites, 7:33535 
(CONF-8106137—Vol.2) 

Hinckley Reservoir and lower Mohawk River development, 
7:33511 (CONF-8106137—Vol.2) 

Hydroelectric power development at the San Gabriel Dam, 
7:33501 (CONF-8106137—Vol.2) 

Lake Junaluska hydropower redevelopment feasibility 
evaluation and licensing exemption, 7:33571 (CONF- 
8106137—Vol.2) 

Potential energy and capacity gains from flood control storage 
reallocation at existing US hydropower reservoirs, 7:33474 
(CONF-8106137—Vol.1) 

Studies for the rehabilitation of Hinckley and Delta Dams, 
7:33510 (CONF-8106137—Vol.2) 


Dam safety program of the Federal Energy Regulatory 
Commission, 7:33548 (CONF-8106137—Vol.1) 
Difficulties arising from inadequate foundation investigations, 
7:33512 (CONF-8106137—Vol.1) 
Studies for the rehabilitation of Hinckley and Delta Dams, 
7:33510 (CONF-8106137—Vol.2) 
Safety Standards 
Mitigation of impacts: emergency action plans, 7:33579 
(CONF-8106137—Vol.1) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
On-Line Control Systems 
Auxiliary controller in the N A 3 data acquisition system, 
7:34526 (CERN—81-07) 
DATA ANALYSIS 
Data Base Management 
Statistical analyses using FWS/MANAGE database 
management system, 7:35299 (LBL—13851) 
Data Processing 
Data management support for statistical data editing and subset 
selection, 7:35301 (LBL—13851) 
DATA BASE MANAGEMENT 
Access method used in a scientific data management system, 
7:35320 (LBL—13851) 
Efficient multi-group scheme for data compression, 7:35319 
(LBL—13851) 
Codes 
Statistical analyses using FWS/MANAGE database 
management system, 7:35299 (LBL—13851) 
Using the INGRES relational database system in statistical 
applications, 7:35327 (LBL—13851) 
Volume testing of DBMS software: the ORACLE relational 
DBMS, 7:35328 (LBL—13851) 
Data Processing 
Metadata in the RAPID DBMS, 7:35304 (LBL—13851) 
PHANTOM approach to the benchmark problem set, 7:35331 
(LBL—13851) 
Dictionaries 


Must we navigate through databases, 7:35303 (LBL—13851) 
Information Retrieval 


Effects of database management on the organization and 
administration of clinical trials, 7:35324 (LBL—13851) 

Solving complex data retrieval problems with TPL, 7:35330 
(LBL—13851) 


Simple sequential data base for SAS, 7:35323 (LBL—13851) 
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Languages 

Characteristics and evolution of the OSIRIS data definition 

languages, 7:35302 (LBL—13851) 
language for constructing aggregates-by-example, 
7:35311 (LBL—13851) 
Quality Assurance 

Units and accuracy in statistical databases, 7:35297 (LBL— 

13851) 


Query directed partitioning scheme for securing statistical 
databases, 7:35318 (LBL—13851) 
Update handling techniques in statistical databases, 7:35317 
(LBL—13851) 
DATA PROCESSING 
See also DATA PROCESSING 
Bootstrap Model 
Application of the bootstrap estimator to transient response 
data, 7:33926 (UCRL—15429) 
Programming Languages 
Data manipulation languages for statistical databases: the 
statistical analysis system (SAS), 7:35308 (LBL—13851) 
DATA TRANSMISSION SYSTEMS 
Design 
Carrier sense data highway system (Patent for a two-way Data 
Transmission System), 7:34486 
Operation 
Carrier sense data highway system (Patent for a two-way Data 
Transmission System), 7:34486 
DATING 
See AGE ESTIMATION 
DAUGHTER PRODUCTS 
Radiation Monitoring 
Temporal and spatial distribution of radon-222 and its 
daughters in complex terrains, 7:34691 
Radioecological Concentration 
Comparison of theoretical predictions and measured radon and 
radon daughter concentrations: toward validation of the 
UDAD code, 7:34690 
DC TO AC INVERTERS 
See INVERTERS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
Statistics 
Statistics and the statistician in nuclear site decontamination 
and decommissioning: lecture notes for a 4-day short course, 
7:33425 (PNL-SA—9486) 
DECONTAMINATION 
Statistics 
Statistics and the statistician in nuclear site decontamination 
and decommissioning: lecture notes for a 4-day short course, 
7:33425 (PNL-SA—9486) 
DEGREE DAYS 
Indexes 
Climatic degree days for energy demand assessment, 7:33993 
(PB—81-193880) 
DELAYED NEUTRONS 
Neutron Spectra 
Average energy of delayed neutrons from individual 
precursors and estimation of equilibrium spectra, 7:33828 
(PNL-SA—9071) 
DENITRIFICATION 
Economic Analysis 
Preliminary economic analysis of NO/sub x/ flue gas treatment 
processes using TVA and EPRI economic premises. Final 
report, 7:33125 (EPRI-CS—2075) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITION 
Mathematical Models 
Intercomparison of MAP3S models of long-range transport 
and deposition, 7:34683 
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DESALINATION 


Desalination of water. June, 1970-December, 1981 (citations 
from the Engineering Index Data Base). Report for Jun 70- 
Dec 81, 7:34724 (PB—82-856923) 


DESOXYRIBONUCLEIC ACID 
See also CHIYODA THOROUGHBRED PROCESS 
LIME-LIMESTONE WET SCRUBBING PROCESSES 


Evaluation of the chemistry of coal desulfurization processes, 
7:32991 


DESY 
(6.25-GeV electron synchrotron at Hamburg.) 


Microprocessors at DESY, 7:34500 (CERN—81-07) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
Velocity 
Electromagnetic velocity gauge: use of multiple gauges, time 
response, and flow perturbations, 7:34608 (UCRL—85825) 
DETONATORS 
Electric Cables 
Electrical properties of flexible detonator cables, 7:34594 
(BDX—613-2750) 
Performance 
Initiation of PBX 9404, Pentolite, and TNT spheres, 7:34606 
(MHSMP—82-01) 
D 


Adsorption 
Hydrogen adsorption on Si(111)—(7 x 7), 7:34318 
Balmer Lines 


Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 


PDX neutral beam reionization losses, 7:35192 
Desorption 

Deuterium trapping by impurities in copper, 7:34216 

PDX neutral beam reionization losses, 7:35192 
Diffusion 


Deuterium trapping by impurities in copper, 7:34216 
Losses 


PDX neutral beam reionization losses, 7:35192 
Fallout 
Investigation of fallout fields statistical structure, 7:34694 
Tonization 
PDX neutral beam reionization losses, 7:35192 
Isotope Effects 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Nucleosynthesis 
Massive neutrinos and primordial nucleosynthesis, 7:34918 
Quantitative Chemical Analysis 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
Recombination ; 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
Recycling 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
Solubility 
Measurement of He, D2 solubilities in Zr—Al, 7:34217 
DEUTERIUM COMPOUNDS 
See also DEUTERIUM TRITIDES 
Lattice Vibrations 
Lattice dynamics of Pd D/sub .78/ above and below the 
order-disorder transition, 7:34268 (KFK—3051) 
Neutron Diffraction 
Structural changes in PdDsub(s)x in the temperature region of 
the 50 K anomaly, 7:34263 (KFK—3051) 
Radiolysis 
Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsO2, 7:34402 


DEUTERIUM IONS 
Collisions 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Photonuclear Reactions 
Pion production off light nuclei, 7:35083 (CEA-CONF—5622) 
Pion Reactions 
Effect of absorption on low energy 7-d scattering, 7:35025 
(FIAS-R—58) 
Pion-deuteron optical potential, 7:35084 (FIAS-R—65) 
DEUTERIUM TRITIDES 
Materials Testing 
Applications of holographic interferometry to cryogenic ICF 
target characterization, 7:35264 
DEUTERON REACTIONS 
Fission 
Study of the energy dissipation in the fission of **U using the 
283U(d,PF) reaction, 7:35120 (CEA-CONF—5637) 
Pickup Reactions 
Analyzing powers to valence and inner neutron hole states in 
18Sn via the '6Sn(d,t) reaction (vector polarized deuteron 
beam), 7:35104 (ISN—80-36) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEVELOPING COUNTRIES 
Energy Demand 

The possible share of soft/decentralized renewables in meeting 
the future energy demands of developing regions. Final 
report, 7:33996 (PB—82-139619) 

Micro-Scale Hydroelectric Power Plants 

Social factors in the local control of micro-hydro (less than 1 
MK) worldwide: the pattern of success, 7:33569 (CONF- 
8106137—Vol.2) 

Small-Scale Hydroelectric Power Plants 

Considerations for financing small hydroelectric plants in 
LDC's, 7:33570 (CONF-8106137—Vol.2) 

Methodology for assessing the technical and economic 
potential for small-scale hydro power systems in developing 
countries, with applications to South Korea and Portugal, 
7:33493 (CONF-8106137—Vol.2) 

Social factors in the local control of micro-hydro (less than 1 
MK) worldwide: the pattern of success, 7:33569 (CONF- 
8106137—Vol.2) 

Socio-economic considerations for decentralized small 
hydroelectric projects in developing countries, 7:33494 
(CONF-8106137—Vol.2) 

Water Resources 

Systems simulation and economic considerations for hydro 
studies in less developed countries, 7:33492 (CONF- 
8106137—Vol.2) 

DEVONIAN SHALES 
See BLACK SHALES 
DIALYSIS 
Membranes 
Preparation and evaluation of improved membranes for 
hemodialysis, 7:34280 (IA—1364) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Survey of structures revealed in nucleon-nucleon scattering 
experiments and dibaryon resonances, 7:35060 
DIBENZOPYRROLES 
See CARBAZOLES 
DIDO REACTOR 
Nuclear Fuels 

The possible use of cermet fuel in the DIDO and PLUTO 

heavy-water research reactors, 7:33864 (AD-A—106126/6) 
DIELECTRIC MATERIALS 
Cherenkov Radiation 

Cherenkov radiation produced by 100 MeV electrons. Master's 

thesis, 7:35136 (AD-A—105864/3) 





DIELECTRIC TRACK DETECTORS 
Accuracy 


Annealing effects in solid-state track recorders, 7:34533 
(HEDL-SA—2382-FP) 
Sensitivity 
Annealing effects in solid-state track recorders, 7:34533 
(HEDL-SA—2382-FP) 
Uses 
Solid particle track detectors and their applications, 7:34584 
(KF—39) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Certification 
Application for certification 1981 model year heavy-duty 
engines - International Harvester, 7:34159 (PB—81-200131) 
Application for certification 1981 model year heavy-duty 
engines - Isuzu, 7:34160 (PB—81-200149) 
Application for certification 1981 model year heavy-duty 
engines - Mack Trucks, 7:34161 (PB—81-200156) 
Application for certification 1981 model year heavy-duty diesel 
engines - Mitsubishi, 7:34162 (PB—81-200164) 
Application for certification 1981 model year heavy-duty 
engines - Saab-Scania, 7:34163 (PB—81-200172) 
Application for certification 1981 model year heavy-duty diesel 
engines - General Motors, 7:34164 (PB—81-200180) 
Exhaust Gases 
Predictions of the performance and exhaust emissions produced 
by small light duty vehicles powered by DI and IDI diesel 
engines. Final report, 7:34176 (PB—81-220246) 
Fuel Economy 
Predictions of the performance and exhaust emissions produced 
by small light duty vehicles powered by DI and IDI diesel 
engines. Final report, 7:34176 (PB—81-220246) 
Fuel Injection Systems 
Predictions of the performance and exhaust emissions produced 
by small light duty vehicles powered by DI and IDI diesel 
engines. Final report, 7:34176 (PB—81-220246) 
DIESEL FUELS 
Fischer-Tropsch Synthesis 
Selectivity in Fischer-Tropsch synthesis: review and 
recommendations for further work, 7:33448 (PB—81-223596) 
Toxicity 
Toxic hazards research unit, 7:34814 (AD-A—091617) 
DIFFUSERS 


Conical diffusers with peripheral wall jets for low-head 
hydroelectric systems, 7:33531 (CONF-8106137—Vol.2) 
Performance 
Conical diffusers with peripheral wall jets for low-head 
hydroelectric systems, 7:33531 (CONF-8106137—Vol.2) 
Simulators 
Heat-recovery and seed-recovery development project: model 
testing of the channel-diffuser simulator, 7:34026 
(DOE/CH/10018—10) 
DIFFUSION BARRIERS 
Comparative Evaluations 
Solid phase reduction of SiO. in the presence of an Al layer, 
7:34231 
DIMETHYLKETONE 
See ACETONE 
2-2-DIMETHYLPROPANE 
Chemical Reaction Kinetics 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Hydrogenation 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Isomerization 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
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DIPOLE MOMENTS 
Interactions 
Ionization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSED STORAGE AND GENERATION 
Wood-Fuel Power Plants 
Development of wood as an alternative fuel for large power- 
generating systems. Part I. Research on wood- gas 
turbines. Final report, 7:33752 (DOE/ET/20058—T2-Pt.1) 
DISTILLATION EQUIPMENT 
Design 


Ethanol production by vapor compression distillation. Final 
report, 7:33455 (DOE/RS/10240—2) 
DISTORTED WAVE THEORY 


What governs the accuracy of distorted-wave approximations, 
7:35135 
Integral Equations 
What governs the accuracy of distorted-wave approximations, 
7:35135 
DISTRICT HEATING 
Economics 
D.C.F. analysis of a Totem-based district heating scheme, 
7:34134 (PB—82-137092) 
DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DNA 
(Deoxyribonucleic acid.) 
Chemical Radiation Effects 
Radiation-produced electron migration along 5-bromouracil- 
substituted DNA in cells and in solutions, 7:34806 
Molecular Structure 
Direct effect of diagnostic ultrasound on genetically interesting 
molecules, 7:34826 (DOE/ER/03285—42) 
DNA REPLICATION 
Biological Repair 
Application of a new method for measuring repair synthesis in 
human stimulated lymphocytes, 7:34789 (IA—1364) 
Psoralen plus near ultraviolet light. A new method for 
measuring DNA repair synthesis, 7:34787 (IA—1364) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSEMETERS 
See also CHEMICAL DOSEMETERS 
Performance Testing 
Personal samplers for CO, NO and CO2 in air. Open file 
report (final) 1 Dec 76-30 Nov 79, 7:34670 (PB—82-123597) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Impurities 
Long term impurity deposition on the first wall of doublet III, 
7:35204 
DOWTHERM 
See BIPHENYL 
DRIFT CHAMBERS 
Data Acquisition Systems 
REMUS based crate controller for the autonomous processing 
of multichannel data streams, 7:34525 (CERN—81-07) 
Mi 


croprocessors 
MONICA - a programmable microprocessor for track 
recognition in an e* e~ experiment at PETRA, 7:34519 
(CERN—81-07) 
DRIFT INSTABILITY 
Physical mechanism of wave-particle resonances in a curved 
magnetic field. Memorandum report, 7:35168 (AD-A— 
108360/9) 
Eikonal Approximation 
General frequency gyrokinetics, 7:35210 (SAI—254-81-423- 
LJ/PRI-36) 
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DRILLING 
Environmental Impacts 
Biological assessment: possible impacts of exploratory drilling 
in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
7:33274 (EGG—1183-2441) 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLETS 
Liquid-drop technique for generation of organic glass and 
metal shells, 7:33436 (UCRL—86116) 
Collisions 
Colliding droplets: a short film presentation, 7:33435 (UCRL— 
86115) 
DRY DEPOSITION 
See DEPOSITION 
DRY SCRUBBERS 
Commercialization 
Status of spray-dryer flue-gas desulfurization. Final report, 
7:33767 (EPRI-CS—2209) 
Comparative Evaluations 
Status of spray-dryer flue-gas desulfurization. Final report, 
7:33767 (EPRI-CS—2209) 


Status of spray-dryer flue-gas desulfurization. Final report, 
7:33767 (EPRI-CS—2209) 
DUAL-PURPOSE POWER PLANTS 
Coal Gasification 
Economic evaluation of the coproduction of methanol and 
electricity with Texaco gasification-combined-cycle systems. 
Final report, 7:33755 (EPRI-AP—2212) 
District Heating 
D.C.F. analysis of a Totem-based district heating scheme, 
7:34134 (PB—82-137092) 
Economic Analysis 
Economic evaluation of the coproduction of methanol and 
electricity with Texaco gasification-combined-cycle systems. 
Final report, 7:33755 (EPRI-AP—2212) 
Marketing Research 
Model of penetration of coal boilers and cogeneration in the 
paper industry, 7:34112 (ORAU/IEA—82-1(M)) 
DUCTS 


Indoor climate ventilation, installations, and energy 

conservation, 7:34067 (PB—82-130220) 
DUST COLLECTORS 
Design 

Wet-wall electroinertial air cleaner, abstract of the disclosure 

(Patent), 7:34488 
DUSTS 
Control 

Demonstration of a dust control system for boom-type 
roadheader. Open-file report September 1979-July 1981, 
7:33329 (PB—82-143199) 

Design, development, and evaluation of an automatic water- 
proportioning valve system for double-drum longwall 
shearers. Phase I draft report, 7:33210 (NP—2902687) 

High-pressure shrouded water sprays for dust control, 7:33217 

Suppression of coal dust explosion by water barrier in a 
conveyor belt entry, 7:33218 

Monitoring 
Capacitive transducer for measuring dust deposit on a fabric 
filter, 7:34652 (ANL—81-62) 
Monitors 
Three bureau of mines optical dust probes, 7:33219 
DWARF STARS 
Ultraviolet Spectra 

Discovery of the molecular hydrogen ion (H2(+)) in the 

planetary nebulae, 7:34889 (NASA-CP—2171) 
DYE LASERS 
Line Widths 

Thermally induced laser pulsing to measure weak optical 

absorptions, 7:34241 


Thermally induced laser pulsing to measure weak optical 
absorptions, 7:34241 


EAST MESA GEOTHERMAL FIELD 
Temperature Gradients 


Research Programs 
Competition effects in lasers. Final report 1 October 1980-30 
September 1981, 7:34456 (AD-A—108658/6) 


EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 


Electron Density 
The effect of multiburst NO production on electron densities 
and hf attenuation at 60 km altitude. Final report 1 Dec 78- 
31 May 80, 7:34941 (AD-A—105676/1) 
Insolation 
Radiation budget measurement/model interface research, 
7:34642 (NASA-CR—165000) 
Radionuclide Migration 
Radionuclide dispersion in the atmosphere, 7:34687 (CTA- 
EAV—003/79) 
Temporal and spatial distribution of radon-222 and its 
daughters in complex terrains, 7:34691 
Solar Flux 
Radiation budget measurement/model interface research, 
7:34642 (NASA-CR—165000) 
EARTH CRUST 
Electric Conductivity 
Square path in resistivity measurement, 7:34849 (INIS-mf— 
6851) 
EARTH MANTLE 
Microstructure 
Mode of dislocation-controlled rheology for the mantle, 
7:34860 
Structural Models 
Mode of dislocation-controlled rheology for the mantle, 
7:34860 
EARTH PLANET 
Geology 
Significant achievements in the Planetary Geology Program, 
1981, 7:34838 (NASA-TM—83809) 
EARTH-COVERED BUILDINGS 
Thermal Comfort 
Regional analysis of ground and above-ground climate, 7:34058 
(ORNL/Sub—81/40451/1) 
EARTHMOVING EQUIPMENT 
Operation 
Planning integrated mining and reclamation operations in area 
strip coal mines, 7:33147 
EARTHQUAKES 
Forecasting 
Identification of a possible seismic gap near Unalaska Island, 
Eastern Aleutians, Alaska, 7:34854 
Rupture zones and repeat times of great earthquakes along the 
Alaska-Aleutian Arc, 1784 to 1980, 7:34853 
Seismic Detection 
Long-period seismological research program. Semi-annual 
report No. 9, 1 May-31 October 1975, 7:34638 (AD-A— 
108522/4) 
Regional amplitude-distance relations, discrimination and 
detection. Technical report, 7:34636 (AD-A—105722/3) 
Vela network and automatic processing research. Final report, 
7:34637 (AD-A—108317/9) 
EAST MESA GEOTHERMAL FIELD 
Heat Flux 
Plausible two-dimensional vertical model of the East Mesa ~ 
Geothermal field, California, 7:33731 
Pressure Gradients 
Plausible two-dimensional vertical model of the East Mesa 
Geothermal field, California, 7:33731 
Temperature Gradients 
Plausible two-dimensional vertical model of the East Mesa 
Geothermal field, California, 7:33731 





E-BEAM TYPE REACTORS 
Bibliographies 


Electron beam fusion. 1964-November, 1981 (citations from the 
NTIS data base), 7:35236 (PB—82-803701) 
EBR-2 REACTOR 
Fuel Elements 
EBR-II metallic driver fuel - a live option, 7:33830 


Environmental Effects 
Experimental investigation of atmospheric response to the total 
solar eclipse of 26 February 1979. conduct of field 
measurements. Phase III, 7:34938 (AD-A—100862/2) 
ECOLOGY 
See also BASELINE ECOLOGY 
Inventories 
Pacific coast ecological inventory: user's guide and information 
base. Final report, 7:34710 (PB—82-130162) 
ECONOMICS 
Data Base Management 
Toward the development of an integrated economic data base 
at the World Bank, 7:35295 (LBL—13851) 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
Coordinated Research Programs 
Challenge of the research complex, proceedings, 7:33979 
Challenge of the research complex, papers-communications, 
7:33980 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EL SALVADOR 
Synthetic Fuels 
Bio-gas in El Salvador; specialist, projects and stage of 
development, 7:33628 (PB—82-141235) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Calorimeters 
High-temperature battery calorimeter, 7:33944 


Electrochemical cell having cyclindircal electrode elements 
(Patent), 7:33946 
Electrolytes 
Conductivity of KoH electrolyte supersaturated with zincate, 
7:34180 
Health Hazards 
Battery man’s prescription for health and safety, 7:33943 (PB— 
82-139791) 
Occupational Safety 
Battery man’s prescription for health and safety, 7:33943 (PB— 
82-139791) 
Recycling 
Electrolytic method for recovery of lead from scrap batteries. 
Report of investigations, 7:34121 (PB—82-141045) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 


Soil thermal resistivity and thermal stability measuring 
instrument. Volume 2. Manual for operation and use of the 
thermal property analyzer and statistical weather analysis 
program to determine thermal design parameters. Final 
report, 7:33786 (EPRI-EL—2128-Vol.2) 

Electrical Properties 

Electrical properties of flexible detonator cables, 7:34594 

(BDX—613-2750) 
Health Hazards . 

Environmental impacts of undergrounding high-voltage 
transmission: health and safety, 7:33785 (DOE/ET/29163— 
1) 
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Performance Testing 
Electrical properties of flexible detonator cables, 7:34594 
(BDX—613-2750) 
Safety 
Cable handling in surface mines. Open file report 19 Sep 1979- 
80, 7:34426 (PB—82-139346) 
Environmental impacts of undergrounding high-voltage 
transmission: health and safety, 7:33785 (DOE/ET/29163— 


1) 
ELECTRIC CONDUCTIVITY 
Measuring Methods 

Square path in resistivity measurement, 7:34849 (INIS-mf— 
6851) 

ELECTRIC CONTACTS 
Fabrication 

USSR certificate of authorship No. 755,772. A method of 
preparing an electrically conductive composition (Patent; for 
metallizing piezoceramic materials), 7:34600 (SAND—82- 
6003) 

ELECTRIC FIELDS 
Hz Range 

Biological effects of 60-Hz electric fields on small and large 

laboratory animals, 7:34831 (PNL-SA—9406) 
ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 

See also TURBOGENERATORS 
Excitation Systems 

Variable shaft speed synchronous alternator, 7:33534 (CONF- 

8106137—Vol.2) 
Retrofitting 

Uprating existing hydrogenerating units, 7:33514 (CONF- 

8106137—Vol.1) 
ELECTRIC MOTORS 
Switching Circuits 
Transistorized power switch and base drive circuit therefore 
(Patent), 7:34181 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Energy Shortages 
Survey of the impacts of voluntary load appeals in the PG and 
E service territory. Final report, 7:34013 (EPRI-EA—2158) 
Marketing 
Overview of DOE programs, 7:33557 (CONF-8106137—Vol.1) 
ELECTRIC POWER INDUSTRY 
Energy Supplies 

Shale oil: potential for electric power fuels. Final report, 

7:33314 (EPRI-AP—2186) 
Regulations 

Electric power: contemporary issues and the federal role in 
oversight and regulation. Report to the Congress, 7:34019 
(PB—82-141037) 

ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
Circuit Breakers 

Portable remote control circuit breaker system for mine 
trolleylines. Open-file report (final), June 18, 1976-June 1, 
1978, 7:33212 (PB—82-128067) 

ELECTRIC UTILITIES 
Labor Relations . 

The impact of regulatory changes on collective bargaining 
strategies and outcomes: State of Ohio electric and gas 
utility companies. Final report, 7:34016 (PB—82-121732) 

Load Management 

Coordination of hydro and thermal generation resources at the 
Los Angeles Department of Water and Power, 7:33538 
(CONF-8106137—Vol.2) 

Feasibility of a small scale pumped storage demonstration 
project, 7:33937 (CONF-8106137—Vol.2) 

Power Pooling 
Power pooling in the United States, 7:34014 (FERC—0049) 
Rate Structure 

Avoided cost, is it working, 7:33551 (CONF-8106137—Vol.1) 

PURPA: the power, the price, and the opportunities, 7:34012 
(CONF-8106137—Vol.1) 
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PURPA: the power, the price, and the opportunities, 7:34012 
(CONF-8106137—Vol.1) 
Repowering 


Conceptual design of a solar cogeneration facility in 
southwestern Kansas, 7:33667 (SAND—82-8002) 
ELECTRIC-POWERED VEHICLES 
See also 


Electric 
Conductivity of KoH electrolyte supersaturated with zincate, 
7:34180 
Electric Motors 
Transistorized power switch and base drive circuit therefore 
(Patent), 7:34181 
ELECTROCHEMISTRY 
Determining electrochemical parameters with dual electrodes, 
7:34382 (BNL—30374) 


ELECTRIC RAILWAYS 
ROADWAY-POWERED ELECTRIC VEHICLES 
Batteries 


Workshop on the status of industrial organic electrochemistry, 
7:33456 (EPRI-EM—2173) 
ELECTRODES 
Fabrication 
Iron active electrode and method of making same (Patent), 
7:33945 
Surface Coating 
Ion selective photoelectrochemistry and stabilization by 
siloxane-coated p-Si electrodes, 7:34304 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Electric Conductivity 
Conductivity of KoH electrolyte supersaturated with zincate, 
7:34180 
ELECTROLYTIC CELLS 
Materials 
Operating high temperature (1000°C) electrolysis 
demonstration unit, 7:33439 (BNL—30299) 
ELECTROMAGNETIC FIELDS 
Biological Effects 
Electromagnetic field interactions with the human body: 
observed effects and theories, 7:34828 (NASA-CR—166661) 
ELECTROMAGNETIC RADIATION 


See also BLACKBODY RADIATION 
CHERENKOV RADIATION 
GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 


Biological Effects 
Electromagnetic field interactions with the human body: 
observed effects and theories, 7:34827 (NASA-CR—166661) 
Health Hazards 
Electromagnetic field interactions with the human body: 
observed effects and theories, 7:34827 (NASA-CR—166661) 
ELECTRON ATTACHMENT 
Interactions 
Ionization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
ELECTRON BEAM TARGETS 
Fabrication 
Fabrication of laser-seal-welded targets for particle beam 
fusion experiments, 7:35246 
Laser Welding 
Fabrication of laser-seal-welded targets for particle beam 
fusion experiments, 7:35246 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS 


Absorbed dose determination with ionization chambers in 
photon and electron beams, 7:35144 (IAEA-TECDOC—249) 
High energy radiation dosimetry and cavity theory. A re- 
examination, 7:35145 (IAEA-TECDOC—249) 
Oscillation Modes 
Unstable oscillatory Pierce modes of neutralized electron 
beams, 7:35186 


ELECTRON-ION COLLISIONS 
Inelastic Scattering 


ELECTRON MICROSCOPY 
Sample Preparation 
Mineral inclusions in coal, 7:33109 
Vitrinite macerals and coal utilization, 7:33077 
ELECTRON PAIRS 
Pair Production 

Theory of electron-induced reactions. Progress report, May 1, 

1981-April 30, 1982, 7:35130 (DOE/ER/10397—3) 
ELECTRON PRECIPITATION 
Energy Spectra 

Statistical study of precipitating electrons. Final report, 7:34954 

(NASA-TM—80458) 
ELECTRON REACTIONS 
Pair Production 

Theory of electron-induced reactions. Progress report, May 1, 

1981-April 30, 1982, 7:35130 (DOE/ER/10397—3) 
Particle Production 

Theory of electron-induced reactions. Progress report, May 1, 

1981-April 30, 1982, 7:35130 (DOE/ER/10397—3) 
ELECTRON RINGS 
Dynamics 

Dynamics of an intense electron ring in a modified betatron 

field. Memorandum report, 7:34499 (AD-A—108359/1) 
ELECTRON SPECTROMETERS 
Solenoids 

EPOS - a versatile solenoid for positron spectroscopy in heavy 

ion reactions, 7:34588 (IKF—39) 
ELECTRON TRANSFER 
Comparative Evaluations 

Picosecond photochemistry of a cofacial diporphyrin 
containing iron(III) and zinc(II): mimicking electron transfer 
between cytochrome c and the primary electron donor in 
reaction centers of photosynthetic bacteria, 7:34389 

ELECTRON-ATOM COLLISIONS 
Elastic Scattering 

Polarization potential for intermediate - energy electron-atom 

scattering, 7:34972 (FIAS-R—73) 
Energy Levels 

Theoretical investigation of atomic structure and scattering 
processes. Summary questionaire report March 1981- 
February 1982, 7:34961 (AD-A—108541/4) 

Excitation 

Analytic approximations for integrated electron-atom 
excitations, 7:34971 (FIAS-R—70) 

Investigation of plasma excitation. volume i. electron impact 
studies of selected ground state and excited state rare gas 
atoms. Final report 7 Jun 77-20 Sep 80, 7:34958 (AD-A— 
105494/9) 

Tonization 

Empirical formulas for ionization cross section of atomic ions 
for electron collisions. Critical review with compilation of 
experimental data, 7:34976 (IPPJ-AM—17) 

ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC CIRCUITS 


See also COINCIDENCE CIRCUITS 
COUNTING CIRCUITS 
LOGIC CIRCUITS 
SWITCHING CIRCUITS 


Test Facilities 
Software control program for 25 kw breadboard testing, 
7:34482 (NASA-TM—82430) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also MULTIPLEXERS 
POWER SUPPLIES 


Research Programs 
Electronics Engineering Department. Quarterly report No. 1, 
1981, 7:34483 (UCRL—50025-81-1) 
Electronics Engineering Department quarterly report No. 2, 
1981, 7:34484 (UCRL—50025-81-2) 
ELECTRON-ION COLLISIONS 
Inelastic Scattering 
Cross sections for inelastic electron-ion scattering in weak- 
coupling approximations, 7:34998 





ELECTRON-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 


ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Parton transverse momentum corrections in leptoproduction 
jet cross sections, 7:35037 (DESY—81-024) 
Jet Model 
Parton transverse momentum corrections in leptoproduction 
jet cross sections, 7:35037 (DESY—81-024) 
ELECTRON-PION INTERACTIONS 
Elastic Scattering 
Elastic-scattering measurement of the negative-pion radius, 
7:35033 
ELECTRON-POSITRON COLLISIONS 
Resonance Particles 
What can we learn from Lepton-Lepton interactions, 7:35022 
(DOE/ER/40033—2) 
Reviews 
What can we learn from Lepton-Lepton interactions, 7:35022 
(DOE/ER/40033—2) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Energy carried by gamma rays and neutral particles in 
multihadron final states at PETRA, 7:35019 (DESY—81-025) 
Quantum Electrodynamics 
Recent results from PEP, 7:35030 (SLAC-PUB—2829) 
ELECTRON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Deep inelastic muon and electron scattering as a probe for 
quarks and gluons in the nucleon, 7:35036 
ELECTRONS 
Acceleration 
Laser-driven electron acceleration by means of two-wave 
interaction, 7:34490 
Charge Exchange 
Radiation-produced electron migration along 5-bromouracil- 
substituted DNA in cells and in solutions, 7:34806 
Cherenkov Radiation 
Cherenkov radiation produced by 100 MeV electrons. Master's 
thesis, 7:35136 (AD-A—105864/3) 
ELECTROPLATING 
On-Line Measurement Systems 
On-line monitoring of inorganic additives in copper 
electroplating baths, 7:34334 (BDX—613-2729) 
ELECTROREFINING 
Energy Demand | 
Workshop on the status of industrial organic electrochemistry, 
7:33456 (EPRI-EM—2173) 
ELECTROSTATIC ACCELERATORS 
See also VAN DE GRAAFF ACCELERATORS 
Uses 
The UCSB free electron laser experimental program, 7:34448 
(AD-A—106084/7) 
ELECTROSTATIC PRECIPITATORS 
Comparative Evaluations 
Preliminary economic analysis of NO/sub x/ flue gas treatment 
processes using TVA and EPRI economic premises. Final 
report, 7:33125 (EPRI-CS—2075) 
ELEMENTARY PARTICLES 


See also HADRONS 
LEPTONS 
STRANGE PARTICLES 


Particle Models 
Particles and fields - 1981: testing the standard model, 7:35057 
Unified Gauge Models 
Stage of the superheavy particle dominance in the universe and 
primordial black holes, 7:34916 (REPT—578) 
ELMO BUMPY TORUS 
Plasma Diagnostics 
Research support for plasma diagnostics on Elmo Bumpy 
Torus: study of diamagnetic measurements for the electron 
rings and development of a ferromagnetic resonance 
magnetometer, 7:35182 (ORNL/Sub—7676/2) 
Plasma Diamagnetism 
Research support for plasma diagnostics on Elmo Bumpy 
Torus: study of diamagnetic measurements for the electron 
rings and development of a ferromagnetic resonance 
magnetometer, 7:35182 (ORNL/Sub—7676/2) 


ERA Vol. 7, No. 13 / 1188 


EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
ENDOCRINE GLANDS 


Changes 
Biological effects of 60-Hz electric fields on small and large 
laboratory animals, 7:34831 (PNL-SA—9406) 
ENERGY 
See also NUCLEAR ENERGY 
SOLAR ENERGY 
Bibliographies 

State-of-the-art reviews and bibliographies on energy. 1979- 
October, 1981 (citations from the NTIS Data Base). Report 
for 1979-Oct 81, 7:32935 (PB—82-802042) 

Information 
Community energy projects, 7:34128 (DOE/IR/10905—21) 
Reviews 

State-of-the-art reviews and bibliographies on energy. 1979- 
October, 1981 (citations from the NTIS Data Base). Report 
for 1979-Oct 81, 7:32935 (PB—82-802042) 

Standardized Terminology 

Energy data handbook (Damocles). Part I: definitions and 

instructions (sections 15-18), 7:35286 (PB—82-126566) 
ENERGY CONSERVATION 

Energy conservation: emerging consensus, diverging 

commitment, 7:33989 (GPO—72-109) 
Bibliographies 

Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 

Constraints 

Barriers to energy conservation component of the pilot 
program of the Energy Extension Service. Final report, 
7:33988 (DOE/SF/10758—T2) 

Economic Impact 
High energy costs: uneven, unfair, unavoidable (Book), 7:33960 
Energy Policy 

New priorities in energy-conservation R & D, 7:34041 (PNL- 

SA—10072) 
Regulations 

A study of resource and energy conservation practices in the 
procurement and management of commodities. Final report, 
7:34116 (PB—81-187965) 

Research Programs 

The evaluation of the Communities’ energy conservation and 
solar energy R and D subprogrammes. Research evaluation 
rept No. 1, 7:33590 (EUR—6902-EN) 

Technology Assessment 
ew priorities in energy-conservation R & D, 7:34041 (PNL- 
SA—10072) 
ENERGY CONSUMPTION 
Monitoring 

Climatic degree days for energy demand assessment, 7:33993 

(PB—81-193880) 
ENERGY DEMAND 
Energy Models 

The linkage between the modules of the national medium-term 
EC energy models for: Belgium/Luxembourg, Federal 
Republic of Germany, and the Netherlands, 7:33952 (PB— 
81-217309) 

Forecasting 

Energy forecasting: systems analysis. January, 1976-December, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Dec 81, 7:33995 (PB—82-856980) 

The possible share of soft/decentralized renewables in meeting 
the future energy demands of developing regions. Final 
report, 7:33996 (PB—82-139619) 

ENERGY EXPENSES 
Economic Impact 
High energy costs: uneven, unfair, unavoidable (Book), 7:33960 
Regional Analysis 
High energy costs: uneven, unfair, unavoidable (Book), 7:33960 
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ENERGY EXTENSION SERVICE 


Barriers to energy conservation component of the pilot 
rogram of the Energy Extension Service. Final report, 
7:33988 (DOE/SF/10758—T2) 
ENERGY FACILITIES 
Demonstration 


Programs 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
assessment, 7:33956 (DOE/ET/10579—T2) 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
methodology, 7:33957 (DOE/ET/10579—T3) 

Impact 


Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
assessment, 7:33956 (DOE/ET/10579—T2) 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
executive summary, 7:33955 (DOE/ET/10579—T1) 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
methodology, 7:33957 (DOE/ET/10579—T3) 

Site Selection 

Impact of the resource conservation and recovery act on 

energy facility siting, 7:34714 (ORNL/TM—7768) 
Social Impact 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
assessment, 7:33956 (DOE/ET/10579—T2) 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
executive summary, 7:33955 (DOE/ET/10579—T1) 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
methodology, 7:33957 (DOE/ET/10579—T3) 

ENERGY MANAGEMENT 

Bibliographies 

Industrial energy management. June, 1976-December, 1981 
(citations from the Energy Data Base). Report for Jun 76- 
Dec 81, 7:34125 (PB—82-857012) 

ENERGY MODELS 

Model of penetration of coal boilers and cogeneration in the 
paper industry, 7:34112 (ORAU/IEA—82-1(M)) 

The linkage between the modules of the national medium-term 
EC energy models for: Belgium/Luxembourg, Federal 
Republic of Germany, and the Netherlands, 7:33952 (PB— 
81-217309) 

Linear ? 

Dynamic linear programming models of energy, resource, and 
economic-development systems. Final report, 7:33954 (PB— 
82-139635) 

ENERGY POLICY 

Federal role in support of fossil I & C, 7:34005 (ANL—81-62) 

High energy costs: uneven, unfair, unavoidable (Book), 7:33960 

New priorities in energy-conservation R & D, 7:34041 (PNL- 
SA—10072) 

Decision Making 

Electric power: contemporary issues and the federal role in 
oversight and regulation. Report to the Congress, 7:34019 
(PB—82-141037) 

Planning 

Energy policies for resilience and national security. Final 
report, 7:33997 (AD-A—108263/5) 

ENERGY SHORTAGES 

Emergency Plans 

Survey of the impacts of voluntary load appeals in the PG and 
E service territory. Final report, 7:34013 (EPRI a7 

ENERGY SOURCE DEVELOPMENT 

Environmental Impacts 

Environmental assessment of the alaskan continental shelf: 
reports of principal investigators. Volume 2: receptors 
microbiology, ecological processes, 7:33280 (PB—81-196271) 

The Federal Nonnuclear Energy Research and Development 
Act (P.1 93-577) Section 11, Environmental Evaluation. 
Background document for national hearings, October 3-5, 
1979, Washington, DC, 7:33965 (PB—82-137779) 


ENVIRONMENT 
Monitoring 


Financial Incentives 
Federal incentives program at Pacific Northwest Laboratory, 
7:33978 (PNL-SA—8720) 
Programs 


Energy programs at the Johns Hopkins University Applied 
Physics Laboratory, April-June 1981. Quarterly report Apr- 
Jun 81, 7:33977 "(PB _82-126659) 
ENERGY STORAGE SYSTEMS 
See also ELECTRIC BATTERIES 
THERMAL ENERGY STORAGE EQUIPMENT 
Surveys 
Survey of attractive energy storage and power averaging 
concepts applicable to mining machines. Open file report, 28 
September 1978-31 July 1980, 7:33934 (PB—81-217002) 
ENERGY SUPPLIES 
Decision Making 
Value tree analysis of energy supply alternatives. Technical 
report, 7:33949 (AD-A—105629/0) 
Forecasting 
Energy forecasting: systems analysis. January, 1976-December, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Dec 81, 7:33995 (PB—82-856980) 
Mathematical Models 
Feasibility study of applying the techniques of optimal control 
to the energy model of the European Economic Community 
with the aim of analysing and clarifying the optimal energy 
policies within the community. Final report, 7:33951 (PB— 
81-217150) 
ENERGY SYSTEMS 
Risk Assessment 
Comparative risks from different energy systems, 7:33967 
Systems Analysis 
Systems analysis and world resources, 7:33950 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
Failure Mode Analysis 
Development and application of a methodology for systems 
interaction analysis (abstract and summary paper), 7:33923 
(PNL-SA—9471) 
ENGINES 
See also INTERNAL COMBUSTION ENGINES 
Bibliographies 
Diesel and gas turbine marine engine alternatives. 1976- 
January, 1982 (citations from Information Services in 
Mechanical Engineering Data Base). Report for 1976- 
January 1982, 7:33876 (PB—82-860446) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
Meetings 
Proceedings - joint SPE/DOE symposium on enhanced oil 
recovery, 2nd (Society of Petroleum Engineers of AIME), 
1981, 7:33264 
Research Programs 
Liquid fossil fuel technology. Quarterly technical progress 
report, July-September 1981, 7:33258 (DOE/BETC/QPR— 
81/3) 
ENRICHMENT 
Pricing Regulations 
Uranium-enrichment-pricing oversight. Hearing before the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Seventh Congress, First Session, 
June 5, 1981, 7:33985 
ENTOMOLOGY 
See INSECTS 
ENTRAINMENT 
Environmental Effects 
Investigation of entrainment stresses using a power plant 
simulator, 7:34829 (ORNL/TM—7869) 
ENVIRONMENT 
Monitoring 
The use of element-specific detectors coupled with high- 
performance liquid chromatographs. Interim technical 
report, 7:34650 (AD-A—108539/8) 





ENVIRONMENTAL EXPOSURE PATHWAY 
Mathematical Models 


ENVIRONMENTAL EXPOSURE PATHWAY 
Mathematical Models 
Assessing model uncertainties, 7:35332 (NUREG/CP—0022) 
ENVIRONMENTAL IMPACT STATEMENTS 
Manuals 
Environmental impact guidelines for new source petroleum 
refineries. Final report, 7:33285 (PB—82-123514) 
Environmental impact guidelines for new source underground 
coal mines and coal cleaning facilities. Final report, 7:33140 
(PB—82-123944) 
ENVIRONMENTAL IMPACTS 
F 
Uncertainties in predicting long-term environmental impacts 
from geologic repositories, 7:33412 (NUREG/CP—0022) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL TRANSPORT 


See also RADIONUCLIDE MIGRATION 
RUNOFF 
F 


orecasting 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
Mathematical Models 
Assessing model uncertainties, 7:35332 (NUREG/CP—0022) 
Drainage flow over complex terrain, 7:34685 
Intercomparison of MAP3S models of long-range transport 
and deposition, 7:34683 


See also AMYLASE 
ISOENZYMES 


Biochemical Reaction Kinetics 
Activity of certain enzymes in subcellular fractions of rat liver 
after flight on COSMOS 1129 biosatellite, 7:34795 (NASA- 
TM—76472) 
EOR 
See ENHANCED RECOVERY 
EPOXIDES 
Mechanical Properties 
Structure-property relations of polyether triamine-cured 
DGEBA epoxies, 7:34278 (UCRL—86778) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS OF MOTION 
Analytical Solution 
Existence of a last invariant of conservative motion, 7:35163 
(UCID—18980-Rev.1) 
Conservation Laws 
Existence of a last invariant of conservative motion, 7:35163 
(UCID—18980-Rev.1) 
EQUATIONS OF STATE 
Computer Codes 
User's manual for PANDA: a computer code for calculating 
equations of state, 7:35290 (LA—8833-M) 
ERBIUM 166 TARGET 
Krypton 86 Reactions 
Search for precompound neutron emission in the **Kr + 16Er 
system at 12 MeV/u, 7:35110 (IKF—39) 
ERBIUM CHLORIDES 
Crystal Structure 
Crystal structure of YbsErChs and YbeChis, 7:34368 
EROSION 
Mathematical Models 
Runoff and erosion predictions using a surface mine digital 
terrain model, 7:33159 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


Adsorption 
Adsorption and desorption of hydrocarbons at low 
concentrations. Progress report, 1 Jan 1981-31 Dec 1981, 
7:34374 (DOE/ER/10622—2) 
Chemical Reaction Yield 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 


Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsO2, 7:34402 
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ETHANOL 


Alcohol fuels. 1978-June, 1980 (citations from the NTIS Data 
Base). Report for 1978-Jun 80, 7:33458 (PB—82-801762) 

Alcohol fuels. July, 1980-October, 1981 (citations from the 
NTIS Data Base). Report for Jul 80-Oct 81, 7:33459 (PB— 
82-801770) 

Alcohol fuels. 1979-June, 1980 (citations from the Engineering 
Index Data Base). Report for 1979-Jun 80, 7:33460 (PB—82- 
801861) 

Alcohol fuels. July, 1980-October, 1981 (citations from the 

eering Index Data Base). Report for Jul 80-Oct 81, 
7:33461 (PB—82-801879) 
Manufacturing 

Alcohols as fuels and chemical feedstocks, Founder Memorial 

Lecture (16th), 7:33457 (PB—82-119173) 


Feeding value of ethanol production by-products, 7:33629 
(PB—82-145913) 
ETHANOL PLANTS 


Ethanol production by vapor compression distillation. Final 
report, 7:33455 (DOE/R5/10240—2) 
Small-scale ethanol production facility design and performance, 
7:33602 (CONF-811221—1) 
Economic Analysis 
Evaluation of the Natick enzymatic hydrolysis process for use 
in the production of ethanol from municipal solid waste or 
from wood. Final report, 7:33606 (DOE/ET/23135—T1) 
Performance 
Small-scale ethanol production facility design and performance, 
7:33602 (CONF-811221—1) 
ETHINE 
See ACETYLENE 
ETHYL RADICALS 
Photolysis 
Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsOz, 7:34402 


Chemical Reaction Yield 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Photolysis 
Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsO:, 7:34402 
Radiolysis 
Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsO2, 7:34402 
ETHYLENE POLYMERS 
See POLYETHYLENES 


See ACETYLENE 
EUROPE 

See also BELGIUM 
CZECHOSLOVAKIA 
FEDERAL REPUBLIC OF GERMANY 
FRANCE 
IRELAND 
LUXEMBOURG 
NETHERLANDS 
PORTUGAL 
UNITED KINGDOM 
USSR 


Radioactivity 
Results of environmental radioactivity measurements in the 
member states of the European Community for air, 
deposition, water, milk in 1979. Radiological Protection No. 
20, 7:34707 (PB—82-123316) 
EUROPEAN COMMUNITIES 
Economic Policy 
Fourteenth general report on the activities of the European 
Communities in 1980, 7:33948 
Energy Policy 
Fourteenth general report on the activities of the European 
Communities in 1980, 7:33948 
Public Policy 
Fourteenth general report on the activities of the European 
Communities in 1980, 7:33948 
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Radioactive Waste Management 

Risks, regulation responsibilities, and costs in nuclear-waste 
management: a preliminary survey in the European 
Community, 7:33379 

Risks, regulations, responsibilities and costs in nuclear waste 

ent: a preliminary survey in the European 
Community, 7:33356 (EUR—6893-EN) 
Programs 


The evaluation of the Communities’ energy conservation and 
solar energy R and D subprogrammes. Research evaluation 
rept No. 1, 7:33590 (EUR—6902-EN) 

EUROPIUM 
Fluorescence Spectroscopy 
High pressure luminescence studies, 7:34372 
EUROPIUM ALLOYS 
Ferromagnetism 

Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 

x/RhyB, alloy system, 7:34227 
Magnetic Properties 

Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 

x/RhyB, alloy system, 7:34227 
Neutron Diffraction 

Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 

x/Rh,B, alloy system, 7:34227 
Phase Transformations 

Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 

x/RhyB, alloy system, 7:34227 
Superconductivity 

Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 

x/Rh,B, alloy system, 7:34227 
EUROPIUM COMPOUNDS 
Magnetic Susceptibility 
Frequency dependence of the ac susceptibility of Eu/sub 
x/Sr/sub 1-x/S, 7:34313 
EUROPIUM SULFIDES 
Electric Conductivity 
Magnetic field induced superconductivity, 7:34228 
Magnetic Susceptibility 

Frequency dependence of the ac susceptibility of Eu/sub 
x/Sr/sub 1-x/S, 7:34313 

Magnetic field induced superconductivity, 7:34228 

Superconductivity 
Magnetic field induced superconductivity, 7:34228 
Magnetic-field-induced superconductivity, 7:34273 
EVACUATED TUBE COLLECTORS 
Performance Testing 

Indoor test for the thermal performance evaluation of the 
DEC 8A Large Manifold Sunmaster evacuated tube (liquid) 
solar collector, 7:33714 (NASA-CR—161845) 

EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXHAUST GASES 
Air Pollution Control 

Automotive emissions control technology. Final report Sep 79- 

Jul 80, 7:34185 (PB—82-128059) 
Heat Recovery 

Development and demonstration of improved gas to gas heat 
pipe heat exchangers for the recovery of residual heat. Final 
report, 7:34127 (PB—82-149543) 

EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Computerized Simulation 

Analysis of ventilation systems subjected to explosive 

transients: far-field analysis, 7:34422 (LA—9094-MS) 
Detonation Waves 
Analysis of ventilation systems subjected to explosive 
transients: far-field analysis, 7:34422 (LA—9094-MS) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 


Reaction Kinetics 
Accuracy of reaction rates inferred from Lagrange analysis 
and in-situ gauge measurements, 7:34607 (UCRL—85798) 
EXTERNAL RECEIVERS 
Convection 
Convective loss program: external receivers, 7:33679 (SAND— 
82-8002) 
Heat Losses 
Convective loss program: external receivers, 7:33679 (SAND— 
82-8002) 


F REGION 
Plasma 

Nonlinear evolution of plasma enhancements in the auroral 
ionosphere i: long wavelength irregularities. Memorandum 
report, 7:34940 (AD-A—105553/2) 

Plasma Density 

Radar observations of structured plasma in high-latitude F 
region. Final report, 14 January 1980 - 31 March 1981, 
7:34939 (AD-A—103110) 

F-1260 RESONANCES 
Radiative Decay 

Two-photon excitation of the tensor meson f°(1270), 7:35020 

(DESY—81-026) 
FABRIC FILTERS 
Cleaning 
Capacitive transducer for measuring dust deposit on a fabric 
filter, 7:34652 (ANL—81-62) 

FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MILITARY) - 

See MILITARY FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FAILURE MODE ANALYSIS 

Development and application of a methodology for systems 
interaction analysis (abstract and summary paper), 7:33923 
(PNL-SA—9471) 

FALLOUT 

(For radioactive fallout only.) 

Results of environmental radioactivity measurements in the 
member states of the European Community for air, 
deposition, water, milk in 1979. Radiological Protection No. 
20, 7:34707 (PB—82-123316) 

Computerized Simulation 

A multiburst fallout model for operational type studies. 

Master's thesis, 7:34614 (AD-A—100760/8) 
Deposition 
A multiburst fallout model for operational type studies. 
Master’s thesis, 7:34614 (AD-A—100760/8) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Land Use 
National agricultural lands study. Final report, 7:34708 
(DOE/EV/10395—T3) 

FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 
FAST REACTORS 

See also FBR TYPE REACTORS 

FFTF REACTOR 
Fuel Pins 

Creep relaxation of fuel pin bending and ovalling stresses 

(BEND code, OVAL code, MARC-CDC code.), 7:33831 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 





FAST REACTORS 
Fuel Pins 


FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Delayed Neutrons 
Average energy of delayed neutrons from individual 
precursors and estimation of equilibrium spectra, 7:33828 
(PNL-SA—9071) 
Fuel-Cladding Interactions 
Investigations on the mechanical interaction between fuel and 
cladding (FCMI) in fast breeder reactor fuel pins, 7:33825 
(KFK—3012) 
Reactor Kinetics 
Average energy of delayed neutrons from individual 
precursors and estimation of equilibrium spectra, 7:33828 
(PNL-SA—9071) 
Reviews 
Fusion and fission breeder reactors. The IIASA report RR-77- 
8 reviewed and updated, 7:35238 (Rijnhuizen—81-129) 
FEDERAL ENERGY REGULATORY COMMISSION 


See NATIONAL GOVERNMENT 
FEDERAL REPUBLIC OF GERMANY 
Energy Demand 
The linkage between the modules of the national medium-term 
EC energy models for: Belgium/Luxembourg, Federal 
Republic of Germany, and the Netherlands, 7:33952 (PB— 
81-217309) 
Research Programs 
Activities report on aerospace and energy research, 7:33981 
FERMILAB ACCELERATOR 
Bubble Chambers 
Fermilab Neutrino Hybrid System (FNHS), 7:34569 (RL—81- 


See also BARYONS 
LEPTONS 


Gauge Invariance 
Fermions in asymptotically free theories, 7:35066 
FERRATES 
See IRON OXIDES 
TILIZERS 


Production 
Lignite: the wonder fuel of South India, 7:33206 
Tracer Techniques 
Studies on water use efficiency of crops and ion movement. 
Part of a coordinated programme on agricultural nitrogen 
residues with particular reference to their conservation as 
fertilizers and behaviour as potential pollutants. Final report 
for the period 1 December 1975 - 31 July 1980, 7:34779 
(IAEA-R—1673-F) 
FFTF REACTOR 
Control Elements 
Sodium erosion of boron carbide from breached absorber pins, 
7:33860 (HEDL-SA—2287-FP) 
Cover Gas 
Functions of sodium and argon analysis in FFTF operational 
decisions (slide presentation), 7:33869 (HEDL-SA—2469) 
Gamma Dosimetry 
Gamma-ray measurements in the Fast Test Reactor, 7:33868 
(HEDL-SA—2431) 
Performance 
Independent verification: operational phase liquid metal 
breeder reactors, 7:33866 (HEDL-SA—2270) 
Primary Coolant Circuits 
Functions of sodium and argon analysis in FFTF operational 
decisions (slide presentation), 7:33869 (HEDL-SA—2469) 
Reaction Kinetics 
Summary of the Fast Flux Test Facility traversable fission 
chamber experiment results, 7:33867 (HEDL-SA—2395) 
Reactor Cores 
Summary of the Fast Flux Test Facility traversable fission 
chamber experiment results, 7:33867 (HEDL-SA—2395) 
Reactor Instrumentation 
Gamma-ray measurements in the Fast Test Reactor, 7:33868 
(HEDL-SA—2431) 
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Reactor Operation 
Independent verification: operational phase liquid metal 
breeder reactors, 7:33866 (HEDL-SA—2270) 
Secondary Coolant Circuits 
Functions of sodium and argon analysis in FFTF operational 
decisions (slide presentation), 7:33869 (HEDL-SA—2469) 
FIBER OPTICS 
Data Transmission 
Precision-analog fiber-optic transmission system, 7:34507 
(LBL—13352) 
Performance 
Precision-analog fiber-optic transmission system, 7:34507 
(LBL—13352) 
FIBERGLASS 
Recovery 
Investigation into the possibility of recycling thermosetting 
resin waste originating from the plastics industry. Final 
report, 7:34126 (PB—82-119280) 
FIBROBLASTS 
Biological Radiation Effects 
Effect of chronic low level y-irradiation of Chinese hamster 
V79 fibroblasts, on growth, colony forming ability, DNA 
repair synthesis and enzyme induction, 7:34788 (IA—1364) 
FINANCIAL ASSISTANCE 
Recommendations 
High energy costs: uneven, unfair, unavoidable (Book), 7:33960 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE ELEMENT METHOD 
Computer Codes 
Conversion of the SPAR finite element code to DEC-10 
computer systems, 7:35287 (CONF-811214—7) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIREDAMP 
See METHANE 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Physical Radiation Effects 
Radiation damage studies in CTR materials using dual-beam 
irradiation, 7:34207 (PNL-SA—8718) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Hydrogenation of CO on a Co/Al2Os: influence of the catalyst 
pretreatment on the product distribution, 7:33452 
Mathematical Models 
Reaction techniques in the methanation of CO in a packed bed, 
in a fluidized-bed and with entrained catalysts in a column 
(Packed bed, fluidized bed and entrainment of catalyst), 
7:33453 
FISHES 
Mortality 
Investigation of entrainment stresses using a power plant 
simulator, 7:34829 (ORNL/TM—7869) 
Population Density 
Water releases and trout habitat: the relationship in some 
Sierran streams, 7:33574 (CONF-8106137—Vol.1) 
Population Dynamics 
Age structure model of yellow perch in western Lake Erie, 
7:34740 
Evaluation of R. Paul Smith Steam Electric Station thermal 
discharge effects on finfish and macroinvertebrate 
communities, summer/fall 1980. Final report, 7:34737 (PB— 
81-186710) 
Measures to protect and improve fish and wildlife resources at 
hydropower developments, 7:33577 (CONF-8106137—Vol.1) 
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FISSILE MA’ 


TERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 


ty 
Evaluation of the solid-angle method used in nuclear-criticality 
safety, 7:34425 (NUREG/CR—2223) 
FISSION PRODUCT RELEASE 
Radioactivity Transport 
LMFBR aerosol release and transport program. Quarterly 
progress report, July-September 1981, 7:33912 
(NUREG/CR—2299-Vol.3) 
Test Facilities 
LMFBR aerosol release and transport program. 
progress report, July-September 1981, 7:33912 
G/CR—2299-Vol.3) 
FISSION PRODUCTS 
After-Heat 
Applied nuclear data research and development. Progress 
aun April 1-June 30, 1981, 7:35082 (LA—9060-Pr) 
Chemical Properties 
Fission product behavior in UCsub(x)Osub(y) fissile particles 
made from weak-acid resins, 7:33858 


Applied nuclear data research and development. Progress 
report, April 1-June 30, 1981, 7:35082 (LA—9060-Pr) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 


Detection 
Pulverized coal combustion detection using cross correlation 
techniques, 7:33751 (ANL—81-62) 
Emissivity 
Applications of electro-optical instrumentation to combustion 
processes, 7:32943 (ANL—81-62) 
Heat Transfer ‘ 
Combustion characteristics of fine-ground coal, 7:33244 (DE— 
81-025439) 


Soot formation in synfuels. Fourth quarterly report, 1 July 
1981-30 September 1981, 7:34413 (DOE/PC/30304—4) 
Turbulence 
Application of the engulfment, coherence interdiffusion, 
moving observer (ESCIMO) theory of turbulent combustion, 
7:34414 (HTS—80/5) 
FLASH HYDROPYROLYSIS PROCESS 
Bibliographies 
Coal conversion processes: the Flash Hydropyrolysis Process. 
January, 1976-July, 1981 (citations from the Energy Data 
Base). Report for January 1976-July 1981, 7:32986 (PB—81- 
868820) 
FLASH TUBES 
Uses 
Simulation of nuclear thermal radiation with high intensity 
flashlamps. Topical report 27 March 1978-26 January 1979, 
7:34633 (AD-A—108749/3) 
FLAT PLATE COLLECTORS 
Comparative Evaluations 
State-of-the-art review of low-cost collector technologies. 
Final report, 7:33709 (AD-A—109039/8) 
FLOOD CONTROL 
Water Reservoirs 
Potential energy and capacity gains from flood control storage 
reallocation at existing US hydropower reservoirs, 7:33474 
(CONF-8106137—Vol.1) 
FLORIDA 
Transportation of radioactive material in Florida. 
Transportation surveillance study Oct 79-Sep 80, 7:33344 
(NUREG/CR—2036) 
Renewable Energy Sources 
Florida’s renewable energy potential. Hearing before the 
Subcommittee on Energy Development and Application of 
the Committee on Science and Technology, 96th Congress, 
2nd Session, No. 166, 16 May 1980, 7:33614 (GPO—68-757) 
FLOW (FLUID) 
See FLUID FLOW 


FLOWMETERS 
Calibration 
Slurry test loop for flowmeter evaluation and calibration, 
7:32952 (ANL—81-62) 
Evaluations 


Performance comparison between a Coriolis coal flowmeter 
and a microprocessor-based tank weighing system, 7:33238 
(ANL—81-62) 

Corrections 

Effects of temperature transients on volumetric gas flow 

measuring system, 7:34593 (ANL—81-62) 


Effects of temperature transients on volumetric gas flow 

measuring system, 7:34593 (ANL—81-62) 
Feasibility Studies 

Density-measurement studies at the BI-GAS pilot plant, 

7:32962 (ANL—81-62) 
Performance Testing 

Lignite-water slurry flow measurement using a venturimeter, 
7:32954 (ANL—81-62) 

Measurement of pneumatic transport of pulverized coal 
(Auburn monitor and micro motion flowmeter), 7:33750 
(ANL—81-62) 

Metering gas - particle flow in annular venturimeters, 7:33299 
(ANL—81-62) 

Microwave coal-water slurry monitor, 7:33226 (ANL—81-62) 

Optimization of the inlet and outlet geometry for metering 
mass flow of gas-solids mixtures in a venturi, 7:33224 
(ANL—81-62) 

Sonic Doppler flowmeter, 7:33225 (ANL—81-62) 

Test Facilities 

Slurry test loop for flowmeter evaluation and calibration, 

7:32952 (ANL—81-62) 
FLUE GAS 
Chemical Analysis 

Determination of antimony in smelter flue dusts by atomic 
absorption spectrometry. Report of investigations/1981, 
7:34660 (PB—81-180051) 

Portable automatic monitor for continuously measuring 
sulphuric acid vapor in combustion gases, 7:33762 (ANL— 
81-62) 

Chemical Composition 
Flue gas behaviour of trace elements in coal-fired power 
stations, 7:33781 
Denitrification 
Preliminary economic analysis of NO/sub x/ flue gas treatment 
processes using TVA and EPRI economic premises. Final 
report, 7:33125 (EPRI-CS—2075) 
ion 

Evaluation of adipic acid addition to a bench-scale Chiyoda 
Thoroughbred 121 FGD system. Final report, 7:33127 
(EPRI-CS—2185) 

Status of spray-dryer flue-gas desulfurization. Final report, 
7:33767 (EPRI-CS—2209) 

Monitoring 

In-stack optical particle sizing - a continuous monitor for fine 
particles, 7:33766 (ANL—81-62) 

Mobile in situ optical particle counter for 0.3-80j.m particles at 
number densities up to 10°/cm', 7:33765 (ANL—81-62) 

Particles 

Mobile in situ optical particle counter for 0.3-80j.m particles at 

number densities up to 10®/cm’, 7:33765 (ANL—81-62) 
FLUID FLOW 


See also GAS FLOW 
LAMINAR FLOW 
LIQUID FLOW 
TRANSONIC FLOW 


Cavitation 
Transient cavitation in fluid-structure interactions, 7:34431 
FLUIDIZED-BED COMBUSTION 
Efficiency 
Determination of combustion efficiency and calcium utilization 
of a fluidized bed combustion furnace, 7:33242 (ANL—81- 
62) 
Flowmeters 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 





FLUIDIZED-BED COMBUSTORS 
Level indicators 


Level Indicators 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 
On-Line Measurement Systems 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 
Temperature Measurement 
Overview of instrumentation needs for advanced fossil energy 
processes, 7:32940 (ANL—81-62) 
FLUIDIZED-BED COMBUSTORS 
Combustion Products 
Dust sampling at high temperature and pressure, 7:33763 
(ANL—81-62) 
On-line measurement of alkali metal sulfate dew point in a 
PFBC flue gas, 7:33241 (ANL—81-62) 
Control Systems 
Instrumentation & control requirements for a modular 
atmospheric fluidized bed boiler, 7:33237 (ANL—81-62) 
Measuring Instruments 
Instrumentation & control requirements for a modular 
atmospheric fluidized bed boiler, 7:33237 (ANL—81-62) 
FLUIDS 
See also GASES 
LIQUIDS 
Fluctuations 
Equilibrium fluctuations in fluid layers: Effects of transport 
across fluid-solid interfaces, 7:35017 
Structure Factors 
Equilibrium fluctuations in fluid layers: Effects of transport 
across fluid-solid interfaces, 7:35017 
FLUID-STRUCTURE INTERACTIONS 
Cavitation 
Transient cavitation in fluid-structure interactions, 7:34431 
Transients 
Transient cavitation in fluid-structure interactions, 7:34431 
FLUORESCENCE 
Measuring Methods 
Bioluminescence monitor and method for enzymatic 
determinations (Patents), 7:34604 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also FLUOROFORM 
TEFLON 
Photoelectron Spectroscopy 
Multiphoton ionization photoelectron spectroscopy of CCleF2 
and CCIsF, 7:34982 
Photoionization 
Multiphoton ionization photoelectron spectroscopy of CCkF2 
and CCIsF, 7:34982 
FLUORINE 
Desorption 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 
Monitoring 
Molten carbonate fuel cell instrumentation assessment, 7:34035 
(ANL—81-62) 
Photolysis 
Role of XeF as an intermediate in the photochemical synthesis 
of XeF, in flash-photolyzed Xe/Ar/F2 mixtures, 7:34388 
FLUORINE 18 
Radiopharmaceuticals 
Labeling of complex molecules with '*F, 43N, and "C. 
Progress report, March 1, 1981-February 28, 1982, 7:34786 
(DOE/EV/04115—T4) 
FLUORINE 19 TARGET 
Argon 40 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Neon 20 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Pion Reactions 
Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 
D—4-80-271) 
FLUORINE COMPOUNDS 
Auger Effect 
Satellite X-ray lines and KLL Auger electrons from fluorine 
compounds, 7:35004 (LARN—802) 
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X-Ray Spectra 
Satellite X-ray lines and KLL Auger electrons from fluorine 
compounds, 7:35004 (LARN—802) 
FLUOROFORM 
Thermodynamic Properties 
Vapor pressure isotope effects in liquid fluoroform, 7:34305 
FLY ASH 
Chemical Composition 
Elemental characterization of south African coal and fly ash, 
7:33782 
Dielectric Properties 
Capacitive transducer for measuring dust deposit on a fabric 
filter, 7:34652 (ANL—81-62) 
Waste Disposal 
Deposition of flyash), 7:33129 (PB—81-214538) 
Waste Product Utilization 
Deposition of flyash), 7:33129 (PB—81-214538) 
Establishing permanent vegetation on coal refuse without a 
four-foot layer of topsoil, 7:33132 
X-Ray Fluorescence Analysis 
Elementai characterization of south African coal and fly ash, 
7:33782 
FLYWHEEL ENERGY STORAGE 
Cost 
Automobile flywheel energy storage: Practical vacuum 
requirements, 7:33938 
Cost Benefit Analysis 
Automobile flywheel energy storage: Practical vacuum 
requirements, 7:33938 


Automobile flywheel energy storage: Practical vacuum 
requirements, 7:33938 
Vacuum Systems 
Automobile flywheel energy storage: Practical vacuum 
requirements, 7:33938 
FMIT LINAC 
Lithium 6 Target 
Water testing of the FMIT lithium target, 7:35229 (HEDL- 
SA—2502) 
Radiation Heating 
Nuclear-heat deposition for a fusion-like neutron environment, 
7:35227 (HEDL-SA—2425-FP) 
FOAMS 
Synthesis 
Preparation of multishell ICF target plastic foam cushion 
materials by thermally induced phase inversion processes, 
7:34285 
FOILS 
Ablation 
Influence of nonuniform laser intensities on ablatively 
accelerated targets, 7:35269 
Laser Implosions 
Influence of nonuniform laser intensities on ablatively 
accelerated targets, 7:35269 
FOOD 
See also ANIMAL FEEDS 


MEAT 
MILK 


Contamination 
Criteria for use of contaminated food in post-shelter neop. 
Working paper, 7:34784 (AD-A—107893/0) 


Main trends of radiation application for food stuff treatment, 
7:34809 


on 
Main trends of radiation application for food stuff treatment, 
7:34809 
Radiosterilization 
Main trends of radiation application for food stuff treatment, 
7:34809 
FOOD CHAINS 
Contamination 
Deep-sea food web analysis using immunological methods: 
results of a feasibility study, 7:34735 (PB—82-128000) 
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Energy Transfer 
Flux of energy and essential elements through the continental 
shelf ecosystem. Progress report, 7:34716 
(DOE/EV/00639—23) 
Radionuclide 
Deep-sea food web analysis using immunological methods: 
results of a feasibility study, 7:34735 (PB—82-128000) 
FOOD INDUSTRY 
Energy Conservation 
Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 
Hyperfiltration and energy in the food industry. Final report, 
Phase I, 7:34108 (DOE/CS/40264—T2) 
Tower Focus Power Plants 
Conceptual design of a solar cogeneration facility at Pioneer 
Mill Co., Ltd, 7:33666 (SAND—82-8002) 
FOOD PROCESSING 
Energy Conservation 
Hyperfiltration and energy in the food industry. Final report, 
Phase I, 7:34108 (DOE/CS/40264—T2) 
Energy Consumption 
Energy rating of food service equipment used in army dining 
facilities. Technical report, 7:34044 (AD-A—100919/0) 


Detrital processes controlling the accumulation of forest floor 
litter on black locust revegetated surface mines in north 
central West Virginia, 7:33176 

FORMALDEHYDE 
Chemical Reactions 

Ab initio determination of the rate constant for H+H2CO 

—H2 +HCO, 7:34348 


Cosmochemistry 
Hydroxycarbene (HCOH) and protonated formaldehyde: Two 


potentially observable interstellar molecules, 7:34926 
Predissociation 
Photodissociation of formaldehyde in a molecular beam, 
7:34984 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Air Pollution 

Analysis of sulfur dioxide excess at Gallatin Station 1 on April 
3-4, 1981, 7:33144 (TVA/ONR/ARP—82/8) 

Flue gas behaviour of trace elements in coal-fired power 
stations, 7:33781 

Air Pollution Abatement 

Control of utility boiler and gas turbine pollutant emissions by 
combustion modification--phase ii. Final report, June 1976- 
June 1979, 7:33771 (PB—81-222267) 

Study into the emission of air pollutants coming from the use 
of coal within the United Kingdom, 7:33784 (PB—81- 
217903) 

Boilers 

Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers. 
Executive summary, 7:33776 (PB—82-146184) 

Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers, 7:33777 
(PB—82-146192) 

Construction 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
executive summary, 7:33955 (DOE/ET/10579—T1) 

Cooling Towers 

Plume configuration and plume recirculation/interference of 

the Vienna cooling towers, 7:33778 (PB—82-147455) 
Economic Impact 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
assessment, 7:33956 (DOE/ET/10579—T2) 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
executive summary, 7:33955 (DOE/ET/10579—T1) 

Environmental Impacts 

Environmental implications of biomass and other alternative 

fuels usage in Puerto Rico, 7:33962 (CEER-B—104) 


FOUR-PI COUNTING 
On-Line Control Systems 


Jacksonville Electric Authority, St. Johns River Power Park. 
FDER state analysis Draft environmental impact 
statement, 7:33774 (PB—82-129958) 

Jacksonville Electric Authority, St. Johns River Power Park. 
FDER state analysis report: technical reference document. 
Environmental impact statement, 7:33775 (PB—82-129966) 

Kentucky Utilities Company, Hancock County Generating 
Station, Units 1 and 2. Technical appendix, Volume I. 
environmental impact statement, 7:33772 (PB—82-128927) 

Kentucky Utilities Company, Hancock County Generating 
Station, Units 1 and 2. Technical Volume II. Draft 
environmental impact statement, 7:33773 (PB—82-128935) 

Explosions 

Pulverized coal combustion detection using cross correlation 

techniques (Causes of explosions), 7:33751 (ANL—81-62) 
Flames 

Pulverized coal combustion detection using cross correlation 

techniques (Causes of explosions), 7:33751 (ANL—81-62) 
Flue Gas 

Flue gas behaviour of trace elements in coal-fired power 
stations, 7:33781 

In-stack optical particle sizing - a continuous monitor for fine 
particles, 7:33766 (ANL—81-62) 

Portable automatic monitor for continuously measuring 
sulphuric acid vapor in combustion gases, 7:33762 (ANL— 
81-62) 

Status of spray-dryer flue-gas desulfurization. Final report, 
7:33767 (EPRI-CS—2209) 

Offshore Sites 

Feasibility study of energy-related plants on an offshore man- 

made island, 7:33783 
Plumes 

Production of sulfate aerosols in the plume of a coal-fired 
power plant under normal and reduced precipitator 
operation, 7:34679 (TVA/ONR/ARP—82/6) 

Site Selection 

Air quality constraints to statewide power plant siting. Final 

staff report, 7:34695 (PB—82-128034) 
Sludges 

Solidification of low-volume power plant sludges. Final report, 

7:33126 (EPRI-CS—2171) 
Social Impact 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
assessment, 7:33956 (DOE/ET/10579—T2) 

Development and application of a methodology for monitoring 
social and economic impacts of demonstration projects: 
executive summary, 7:33955 (DOE/ET/10579—T1) 

Stacks 

Model study of plume behavior for the boiler stack of Vienna 

unit No. 8, 7:33850 (PB—82-147463) 
Steam Turbines 

Review of corrosion-resistant coatings for steam turbine 

components, 7:33756 (EPRI-CS—2124) 
Waste Heat 
Soil warming as an alternative to conventional waste-heat 
dissipation, 7:33780 
Waste Product Utilization 
Deposition of flyash), 7:33129 (PB—81-214538) 
Waste Water 

Solidification of low-volume power plant sludges. Final report, 

7:33126 (EPRI-CS—2171) 
Water Requirements 
Water use by coal-fired power plants in 1975, 7:33759 (PB—81- 
216079) 
FOUNDATIONS 
Computer-Aided Design 
Heliostat foundation analysis, 7:33688 (SAND—82-8002) 
Performance Testing 
Heliostat foundation analysis, 7:33688 (SAND—82-8002) 
FOUR-PI COUNTING 
On-Line Control Systems 
Distributed intelligence at CELLO, 7:34502 (CERN—81-07) 


- 





Radiation Detectors 
4 m solid angle detector for the SPS used as a proton- 
antiproton collider at a centre-of-mass energy of 540 GeV, 
7:34541 (INIS-mf—6908) 
FRACTURED RESERVOIRS 
Temperature Measurement 
Single borehole method of studying the thermal properties of a 
fissured formation, 7:33730 (EUR—7030-FR) 
FRANCE 
Geothermal Exploration 
Application of magnetotelluric prospecting methods to the 
geothermal exploration of the Mont Dore massif, 7:33734 
(EUR—7027-FR) 
Nuclear Energy 
Nuclear energy research and development in France, 7:33351 
(CEA-CONF—5667) 
Nuclear Power Plants 
Nuclear energy research and development in France, 7:33351 
(CEA-CONF—S5667) 
FREE ELECTRON LASERS 


Formulation of normalized non-linear free electron laser 
equations. Memorandum report, 7:34452 (AD-A—108358/3) 
Performance Testing 
Free-electron laser results, 7:34463 (LA-UR—81-3782) 
Research Programs 
The UCSB free electron laser experimental program, 7:34448 
(AD-A—106084/7) 
FREE RADICALS 
See RADICALS 
FREIGHT 
See CARGO 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FRUIT TREES 
Nutritional Deficiency 
Mineral composition of two populations of leaves - green and 
iron chlorotic - of the same age all from the same tree, 
7:34744 (UCLA—12-1342) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Evaluation 
EPA evaluation of the ULX-15 and ULX-15D under section 


511 of the Motor Vehicle Information and Cost Savings Act. 


Technical report, 7:34187 (PB—81-226680) 
Performance 
EPA evaluation of the SYNERGY-1 fuel additive under 
Section 511 of the Motor Vehicle Information and Cost 
Savings Act. Technical report, 7:34188 (PB—82-122169) 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 


Underwater Nuclear Fuel Disassembly and Rod Storage 
Process and Equipment Description. Volume II, 7:33343 
(DOE/ET/47912—2) 

Couplings 

Nuclear reactor fuel-assembly duct-tube-to-handling-socket 

attachment system (LMFBR; Patent), 7:33832 


Underwater Nuclear Fuel Disassembly and Rod Storage 
Process and Equipment Description. Volume II, 7:33343 
(DOE/ET/47912—2) 

Cutting 

Underwater Nuclear Fuel Disassembly -and Rod Storage 
Process and Equipment Description. Volume II, 7:33343 
(DOE/ET/47912—2) 

Neutron Sources 

Evaluation of sealed-tube neutron generators for the assay of 

fresh LWR fuel assemblies, 7:33857 (LA—9103-MS) 
Remote Handling Equipment 

Nuclear reactor fuel-assembly duct-tube-to-handling-socket 

attachment system (LMFBR; Patent), 7:33832 
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Evaluation of sealed-tube neutron generators for the assay of 
fresh LWR fuel assemblies, 7:33857 (LA—9103-MS) 
FUEL ASSEMBLY DISMANTLING 
t 
Underwater Nuclear Fuel Disassembly and Rod Storage 
Process and Equipment Description. Volume II, 7:33343 
(DOE/ET/47912—2) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Deformation 
Fuel-rod response during the large-break LOCA Test LOC-6 
(PWR), 7:33881 (EGG-M—03981) 
LOCA simulation in NRU-heatup instrumentation package 
(PWR), 7:33922 (PNL-SA—8742) 
State variable analysis of inelastic deformation of thin walled 
tubes, 7:33928 
Ruptures 
Fuel-rod response during the large-break LOCA Test LOC-6 
(PWR), 7:33881 (EGG-M—03981) 
Thermal Stresses 
Fuel-rod response during the large-break LOCA Test LOC-6 
(PWR), 7:33881 (EGG-M—03981) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
HYDROGEN FUEL CELLS 
MOLTEN CARBONATE FUEL CELLS 
Catalysts 
Ion bombarded catalysts for fuel cell reactions, 7:34392 (GSI— 
81-2) 
Demonstration Programs 
On-site fuel cell energy systems: the U.S. Air Force field test 
demonstration plan. Final report, 30 March-30 September 
1980, 7:34033 (AD-A—100743/4) 
FUEL CHANNELS 
Couplings 
Nuclear reactor fuel-assembly duct-tube-to-handling-socket 
attachment system (LMFBR; Patent), 7:33832 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
Activities of COGEMA in the nuclear fuel cycle, 7:33839 
(COGEMA-CONF—381-7) 
Radiation Hazards 
The differential radiological impact of plutonium recycle in the 
light-water reactor fuel cycle: effluent discharges during 
normal operation. Final report, 7:33426 (PB—81-222960) 
FUEL ELEMENT CLUSTERS 
Fluid Mechanics 
Thermal-hydraulic experiments with a chester of 12 roughened 
rods, 7:33826 (KFK—3103) 
Heat Transfer 
Evaluation of heat transfer performances of rough surfaces 
from experimental investigation in annular channels, 7:33854 
(EIR—383) 
Thermal-hydraulic experiments with a cluster of 12 roughened 
rods, 7:33826 (KFK—3103) 
Hydraulics 
Experimental investigations on the fluid flow through an 
asymmetric rod bundle (W/D = 1.048), 7:33856 (KFK— 
3096) 
Thermal-hydraulic experiments with a cluster of 12 roughened 
rods, 7:33826 (KFK—3103) 
Liquid Flow 
Experimental investigations on the fluid flow through an 
asymmetric rod bundle (W/D = 1.048), 7:33856 (KFK— 
3096) 
Turbulent Flow 
Evaluation of heat transfer performances of rough surfaces 
from experimental investigation in annular channels, 7:33854 
(EIR—383) 
FUEL ELEMENTS 


See also FUEL PINS 
NUCLEAR FUELS 
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Deformation 


Element bow measurement and data reduction at the hot fuel 
examination facility/north, 7:33341 


EBR-II metallic driver fuel - a live option, 7:33830 
Physical Radiation Effects 
Element bow measurement and data reduction at the hot fuel 
examination facility/north, 7:33341 
FUEL FEEDING SYSTEMS 
Design 


Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 

FUEL GAS 
Chemical Analysis 

Process gas chromatography monitoring of coal gasification 

product gas, 7:32947 (ANL—81-62) 
Monitoring 

Molten carbonate fuel cell instrumentation assessment, 7:34035 

(ANL—81-62) 
Production 

Solid waste pyrolysis processes and plants. January, 1976-July, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Jul 81, 7:33449 (PB—81-868598) 

Purification 

Composition and toxicity of solid-waste leachates from 

industrial coal gasifiers, 7:33124 (CONF-811212—14) 
Quantitative Chemical Analysis 

Automated mass spectrometer for on-line gas analysis, 7:32948 

(ANL—81-62) 
Specifications 
Molten carbonate fuel cell instrumentation assessment, 7:34035 
(ANL—81-62) 
FUEL OILS 
See also HEATING OILS 
Coal-oil mixture technology in the US, 7:34009 
Comparative Evaluations 

Flame radiation control in high temperature furnaces, 7:33243 

(ANL—81-62) 
Market 

Steps to ensure the viability of the residential fuel oil 

distribution system. Final report, 7:33268 (PB—81-216384) 
Pollution Regulations 

Evaluation of sulfur-in-fuel oil regulation revision (Rhode 

Island). Final report, 7:33284 (PB—81-186058) 
Sulfur Content 

Evaluation of sulfur-in-fuel oil regulation revision (Rhode 

Island). Final report, 7:33284 (PB—81-186058) 
FUEL PELLETS 
Comparative Evaluations 

Power plant design for inertial confinement fusion: 

Implications for pellets, 7:35267 
Cost 

Power plant design for inertial confinement fusion: 

Implications for pellets, 7:35267 


Power plant design for inertial confinement fusion: 
Implications for pellets, 7:35267 
Fabrication 
Application of robotics in a nuclear-fuel-furnace operation 
(LMFBR), 7:33823 (HEDL-SA—2413-FP) 
Power plant design for inertial confinement fusion: 
Implications for pellets, 7:35267 
Neutron 
Recent developments and capabilities in neutron radiography 
at HEDL, 7:34535 (HEDL-SA—2408-FP) 
Performance Testing 
Cracking and relocation of UO: fuel during nuclear operation 
(PWR;BWR), 7:33797 (CONF-810801—60) 


Production of HTR-fuel kernels by microwave hardening of 
aqueous metal-salt-resin droplets, 7:33333 (OEFZS—4080) 
Remote Handling 
Application of robotics in a nuclear-fuel-furnace operation 
(LMFBR), 7:33823 (HEDL-SA—2413-FP) 


FUEL SLURRIES 
Rheology 


Thermal Stresses 
Cracking and relocation of UO; fuel during nuclear operation 
(PWR;BWR), 7:33797 (CONF-810801—60) 
FUEL PINS 
Creep 
Creep relaxation of fuel pin bending and ovalling stresses 
(BEND code, OVAL code, MARC-CDC code.), 7:33831 
Fabrication 
Application of robotics in a nuclear-fuel-furnace operation 
(LMFBR), 7:33823 (HEDL-SA—2413-FP) 
Industrial Radiography 
Operation and modification of the HEDL Neutron 
Radiography Facility (NRF) (LMFBR), 7:34534 (HEDL- 
SA—2400-FP) 
Neutron Radiography 
Recent developments and capabilities in neutron radiography 
at HEDL, 7:34535 (HEDL-SA—2408-FP) 
Remote Handling 
Application of robotics in a nuclear-fuel-furnace operation 
(LMFBR), 7:33823 (HEDL-SA—2413-FP) ; 
Stresses 
Creep relaxation of fuel pin bending and ovalling stresses 
(BEND code, OVAL code, MARC-CDC code.), 7:33831 
Test Facilities 
Design of the fuels and materials examination facility (FMEF) 
neutron radiography facility for irradiated fuel (LMFBR), 
7:33822 (HEDL-SA—2403-FP) 
FUEL REPROCESSING PLANTS 
Environmental Impacts 
Study on the environmental impact of the conversion of 
plutonium nitrate coming from the reprocessing of mixed 
oxide fuel instead of uranium fuel. Final report, 7:33420 
(PB—81-217721) 
Nuclear Materials Management 
Experimental demonstration of microscopic process 
monitoring, 7:33433 (ORNL/TM—7848) 
Offshore Sites 
Use of a purpose built industrial island for radioactive waste 
disposal, 7:33376 
Separation Equipment 
A technical review of liquid/liquid and solid/liquid separation 
equipment in the field of nuclear-fuel reprocessing, 7:33342 
(PB—82-123258) 
FUEL SLURRIES 
Combustion Properties 
Role of test facilities in evaluating instrumentation for large 
scale fossil energy processes, 7:32960 (ANL—81-62) 
Comparative Evaluations 
Flame radiation control in high temperature furnaces, 7:33243 
(ANL—81-62) 
Density 
Operation of a bench-scale, coal-solvent slurry 
hydroliquefaction system, 7:32950 (ANL—81-62) 
Flow Rate 
Lignite-water slurry flow measurement using a venturimeter, 
7:32954 (ANL—81-62) 
Mass flow measurements by active acoustic cross-correlation 
techniques, 7:32961 (ANL—81-62) 
Slurry test loop for flowmeter evaluation and calibration, 
7:32952 (ANL—81-62) 
Fuel Additives 
Transport characteristics of alternate slurry fuels. Quarterly 
technical progress report, October-December, 1981, 7:33230 
(DOE/TIC—2010525) 
Multiphase Flow 
Homogeneous multiphase non-Newtonian flow in a coal slurry 
preheater, 7:32949 (ANL—81-62) 
Rheology 
Operation of a bench-scale, coal-solvent slurry 
hydroliquefaction system, 7:32950 (ANL—81-62) 
Particle size determination of coal in coal oil mixtures 
(MICROTRAC particle size analyzer), 7:33239 (ANL—81- 
62) 





FUEL SUBSTITUTION 
Stability 


Stability 
Transport characteristics of alternate slurry fuels. Quarterly 
technical progress report, October-December, 1981, 7:33230 
(DOE/TIC—2010525) 
Technology Assessment 
Coal-oil mixture technology in the US, 7:34009 
Test Facilities 
Role of test facilities in evaluating instrumentation for large 
scale fossil energy processes, 7:32960 (ANL—81-62) 
Velocity 
Mass flow measurements by active acoustic cross-correlation 
techniques, 7:32961 (ANL—81-62) 
Viscosity 
Transport characteristics of alternate slurry fuels. Quarterly 
technical progress report, October-December, 1981, 7:33230 
(DOE/TIC—2010525) 
FUEL SUBSTITUTION 
Cost Benefit Analysis 
Shall we burn coal: a guide for decision makers (Monograph), 
7:34010 
FUEL SYSTEMS 
See also CARBURETORS 
FUEL FEEDING SYSTEMS 
Electrostatics 
Generation of electrostatic charge in fuel handling systems: a 
literature survey. Final report 1973-1980, 7:33288 (AD-A— 
106056/5) 
FUEL-CLADDING INTERACTIONS 
Investigations on the mechanical interaction between fuel and 
cladding (FCM)) in fast breeder reactor fuel pins, 7:33825 
(KFK—3012) 
FUEL-COOLANT INTERACTIONS 
Heat Transfer 
Analysis of molten fuel-coolant interaction during a reactivity- 
initiated accident experiment (BWR; PWR), 7:33879 (EGG- 
M—0098 1) 
Hydraulics 
Analysis of molten fuel-coolant interaction during a reactivity- 
initiated accident experiment (BWR; PWR), 7:33879 (EGG- 
M—00981) 
Mass Transfer 
Analysis of molten fuel-coolant interaction during a reactivity- 
initiated accident experiment (BWR; PWR), 7:33879 (EGG- 
M—00981) 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
DIESEL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOLINE 
KEROSENE 
LIQUID FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 


THERMONUCLEAR FUELS 
WOOD FUELS 


Electric Charges 
Generation of electrostatic charge in fuel handling systems: a 
literature survey. Final report 1973-1980, 7:33288 (AD-A— 
106056/5) 
Prices 
New York state industrial profile: Volume II. Final report, 
7:34119 (PB—82-126855) 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
Biological Radiation Effects 
US plant and radiation dosimetry experiments flown on the 
soviet satellite COSMOS 1129. Final report, 7:34796 
(NASA-TM—81288) 
6-FURFURYLAMINOPURINE 
See KINETIN 
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FURNACES 
Energy Conservation 
Flame radiation control in high temperature furnaces, 7:33243 
(ANL—81-62) 
Fuel Consumption 
Flame radiation control in high temperature furnaces, 7:33243 
(ANL—81-62) 
Radiant Heat Transfer 
Flame radiation control in high temperature furnaces, 7:33243 
(ANL—81-62) 
Seals 
Seal assembly, 7:33340 
FUSION REACTIONS 
(Heavy-ion reactions in which most or all of participating nucleons 
form single nucleus.) 
Cross Sections 
Molecular resonances, fusion reactions and surface 
transparency of interaction between heavy ions, 7:35086 
(CRN-PN—80-21) 
Excitation Functions 
Study of formation and de-excitation of compound nuclei 
A=79-80, 7:35099 (IPNO-T—80-05) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 
Neutron Diffraction 
Neutron study of the spin reorientation transition in Gd, 
7:34220 
Phase Transformations 
Neutron study of the spin reorientation transition in Gd, 
7:34220 
Spin Orientation 
Neutron study of the spin reorientation transition in Gd, 
7:34220 
GADOLINIUM IONS 
Electron Spin Resonance 
ESR absorption spectrum of Gd** in single crystal Y2Os, 
7:34272 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 
See also GALAXY CLUSTERS 
MAGELLANIC CLOUDS 
Cosmic Gases 
Using gaseous disks to probe the geometric structure of 
elliptical galaxies, 7:34921 
Elliptical Configuration 
Using gaseous disks to probe the geometric structure of 
elliptical galaxies, 7:34921 
GALAXY CLUSTERS 
Radial Velocity 
Velocity dispersion among galaxies, 7:34922 
GALLIUM ALLOYS 
Chemical Reaction Kinetics 
Kinetics for the reaction of hydrogen with a plutonium-1 
weight percent gallium alloy powder, 7:33446 
GALLIUM ARSENIDE SOLAR CELLS 
Grain Boundaries 
Effects of grain boundaries in GaAs solar cells, 7:33636 
(SERI/TP—212-1493) 
GALLIUM ARSENIDES 
Superlattices 
Absorption measurements at high pressure on AlAs-Al/sub 
x/Ga/sub 1-x/As-GaAs superlattices, 7:34302 
GAMMA ASTRONOMY 
Data Processing 
Advanced gamma ray balloon experiment ground checkout 
and data analysis. Final report, 19 November 1974-30 April 
1976, 7:34898 (NASA-CR—166689) 
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Gamma rays used in chemical processes. June, 1970-December, 
1981 (citations from the Engineering Index Data Base). 
Report for Jun 70-Dec 81, 7:34399 (PB—82-857327) 
GAMMA SPECTRA 
Data Processing ® 
Program for gamma spectrometric determination of rates and 
selectivity of dissolution of components during corrosion- 
electrochemical investigations of steels and alloys, 7:34342 
(NIS-SU—57) 
GAMMA SPECTROSCOPY 
Polarimeters 
Four detector NaJ-Compton polarimeter for gamma radiation, 
7:34590 (IKF—39) 
GAS APPLIANCES 


See also STOVES 
WATER HEATERS 


Gas Burners 
Infrared and catalytic burner technology assessment. Final 
report, 21 February 1980-20 February 1981, 7:34062 (PB— 
81-222283) 
GAS BURNERS 
Air Pollution Control 
Research needs relating to emissions from industrial burners. 
Final report, 24 November 1980-20 March 1981, 7:33964 
(PB—81-227969) 
Combustion Control 
Review of ‘vapormid’ catalytic vapor device. Final report, 
7:34106 (AD-A—108335/1) 
Design 
Development of a gas backup heater for solar domestic hot- 
water systems. Final report, April 1978-April 1980, 7:33705 
(DOE/CS/34696—1) 
Efficiency 
Review of ‘vapormid’ catalytic vapor device. Final report, 
7:34106 (AD-A—108335/1) 
Fabrication 
Development of a gas backup heater for solar domestic hot- 
water systems. Final report, April 1978-April 1980, 7:33705 
(DOE/CS/34696—1) 
Performance Testing 
Development of a gas backup heater for solar domestic hot- 
water systems. Final report, April 1978-April 1980, 7:33705 
(DOE/CS/34696—1) 
Technology Assessment 
Infrared and catalytic burner technology assessment. Final 
report, 21 February 1980-20 February 1981, 7:34062 (PB— 
81-222283) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
Plasma Simulation 
Cool, high-density regime for poloidal divertors, 7:35268 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
METAL VAPOR LASERS 


Collisions 
Compilation of atomic and molecular data revelant to gas 
lasers. volume viii. Technical report, 7:34442 (AD-A— 
101037/0) 
Design 
Construction and development of tunable high pressure gas 
lasers for photochemical applications. Final report, 7:34462 
(BMFT-FB-T—80-107) 
Electrical Pumping 
Long pulse XeCl laser frequency down conversion and low 
voltage, low energy x-ray preionization source. Final report, 
October 1979-March 1981, 7:34445 (AD-A—101170/9) 
Electron Beam Pumping 
Construction and development of tunable high pressure gas 
lasers for photochemical applications. Final report, 7:34462 
(BMFT-FB-T—80-107) 


GASES 
Labor Relations 


Phase transition cooled window studies for high average 
power electron guns. Final report, 7:34438 (AD-A— 
100630/3) 


Converters 
Long pulse XeC! laser frequency down conversion and low 
voltage, low energy x-ray prei source. Final 
October 1979-March 1981, 7:34445 (AD-A—101170/9) 
Scaling studies of efficient Raman converters. Technical 
report, 22 July-21 November 1980, 7:34439 (AD-A— 
100677/4) 
Gain 
Plasma conditions required for attainment of maximum gain in 
resonantly photo-pumped Al XII and Ne IX. Memorandum 
report, 7:34446 (AD-A—105779/3) 
Optical Pumping 
Plasma conditions required for attainment of maximum gain in 
resonantly photo-pumped Al XII and Ne IX. Memorandum 
report, 7:34446 (AD-A—105779/3) 
Performance 
Investigation of a 460 nm XeF laser. Final report, 7:34451 
(AD-A—108132/2) 
Visible Radiation 
Down-conversion of rare gas halide lasers for blue-green 
applications, 7:34461 (AGARD-CP—300) 
Windows 
Phase transition cooled window studies for high average 
power electron guns. Final report, 7:34438 (AD-A— 
100630/3) 
GAS METERS 
Design 
Gas line PZT power transducer. Final report, October 1980- 
June 1981, 7:33301 (PB—82-133323) 
Remote Control 
Gas line PZT power transducer. Final 
June 1981, 7:33301 (PB—82-133323) 
GAS TUNGSTEN-ARC WELDING 
Performance 
Effects of minor elements on GTAW fusion-zone shape, 
7:34208 (RFP—3224) 
GAS TURBINE ENGINES 


October 1980- 


Efficiency - 

Effect of rotor-blade thickness and surface finish on the 
performance of a small axial-flow turbine, 7:34142 
(DOE/NASA/51040—34) 

Performance 

Effect of rotor-blade thickness and surface finish on the 
performance of a small axial-flow turbine, 7:34142 
(DOE/NASA/51040—34) 

Turbine Blades 

Effect of rotor-blade thickness and surface finish on the 
performance of a small axial-flow turbine, 7:34142 
(DOE/NASA/51040—34) 

GAS TURBINES 
Control 

Development of wood as an alternative fuel for large power- 
generating systems. Part III. Computer simulation of the 
dynamic response of an industrial gas turbine with large- 
volume combustion and filtering system. Final report, 
7:33754 (DOE/ET/20058—T2-Pt.3) 

Operation 

Development of wood as an alternative fuel for large power- 
generating systems. Part I. Research on wood-burning gas 
turbines. Final report, 7:33752 (DOE/ET/20058—T2-Pt.1) 

GAS UTILITIES 
Labor Relations 

The impact of regulatory changes on collective bargaining 
strategies and outcomes: State of Ohio electric and gas 
utility companies. Final report, 7:34016 (PB—82-121732) 

IES 





GASES 
Labor Relations 


VOLCANIC GASES 
Flow Rate 
Effects of temperature transients on volumetric gas flow 
measuring system, 7:34593 (ANL—81-62) 
Metering gas - particle flow in annular venturimeters, 7:33299 
(ANL—81-62) 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 

GASOLINE 
Consumption Rates 

Energy use from 1973 to 1980: the role of improved energy 

efficiency, 7:34056 (ORNL/CON—79) 
Environmental Impacts 

Bulk gasoline terminals - background information for proposed 
standards. (draft environmental impact statement). Interim 
final report, 7:33286 (PB—82-152869) 

Fischer-Tropsch Synthesis 

Selectivity in Fischer-Tropsch synthesis: review and 

recommendations for further work, 7:33448 (PB—81-223596) 
Materials Handling 

Bulk gasoline terminals - background information for proposed 
standards. (draft environmental impact statement). Interim 
final report, 7:33286 (PB—82-152869) 


Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 
GAUGE INVARIANCE 
Duality 
Conserved charges from self-duality, 7:35072 
SU Groups 
Fermions in asymptotically free theories, 7:35066 
GCFR TYPE REACTORS 
Fuel Element Clusters 
Thermal-hydraulic experiments with a cluster of 12 roughened 
rods, 7:33826 (KFK—3103) 
GEIGER-MUELLER COUNTERS 
Design 
Design of end window Geiger Mueller detector, 7:34538 
(INIS-mf—6851) 
Survey meter design, 7:34539 (INIS-mf—6854) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC ENGINEERING 
Research 
Human protein index: relationship to genetic engineering, 
7:34750 
GENETICS 
Data Base Management 
Design of the genealogical information system, 7:35296 
(LBL—13851) 
GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC FAULTS 
Age Estimation 
Guide to dating methods for the determination of the last time 
of movement of faults. Technical report, 7:34850 
(NUREG/CR—2382) 
GEOLOGIC FORMATIONS 
Thermal Conductivity 
Estimation of in-situ thermal conductivities from temperature 
gradient measurements, 7:33260 (LBL—13185) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FAULTS 
Geothermal Exploration 
Borehole Edesheim 1: formation tests in the Cyrenen marls, 
7:33732 (EUR—7021-DE) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
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GEOTHERMAL EXPLORATION 


Magnetic Surveys 
Application of magnetotelluric prospecting methods to the 
exploration of the Mont Dore massif, 7:33734 
(BUR—7027-FR) 
GEOTHERMAL POWER PLANTS 
Bibliographies 


Environmental and economic aspects of geothermal energy. 
January, 1975-July, 1981 (Citations from the International 
Information Service for the Physics and Engineering 
Communities Data Base). Report for January 1975-July 1981, 
7:33737 (PB—81-872525) 

Economic Analysis 

Environmental and economic aspects of geothermal energy. 
January, 1975-July, 1981 (Citations from the International 
Information Service for the Physics and Engineering 
Communities Data Base). Report for January 1975-July 1981, 
7:33737 (PB—81-872525) 

Environmental Impacts 

Environmental and economic aspects of geothermal energy. 
January, 1975-July, 1981 (Citations from the International 
Information Service for the Physics and eering 
Communities Data Base). Report for January 1975-July 1981, 
7:33737 (PB—81-872525) 

Heat Exchangers 

Condensation of R-11 on the outside of vertical enhanced 

tubes, 7:33735 (CONF-811212—15) 


Proceedings of the fifth annual geothermal conference and 
workshop, 7:33736 (EPRI-AP—2098) 
GEOTHERMAL RESOURCES 
Economic Analysis 
Potential for substitution of geothermal energy at domestic 
defense installations and White Sands Missile Range, 7:33723 
(DOE/NV/10072—4) 
Resource Development 
Geothermal resource area 3: Elko County. Area development 
plan, 7:33726 (DOE/RA/50075—TS8) 
Resource Potential 
Geothermal resource area 10: Lincoln County, Nevada. Area 
development plan, 7:33727 (DOE/RA/50075—T11) 
GEOTHERMAL SYSTEMS 
Simulation 
The influence of heterogeneity of a reservoir of stratified 
structure on the length of life of a geothermal doublet, 
7:33729 (EUR—7029-FR) 
GERMANIUM 
Crystal Growth 
Growth of high quality epitaxial Ge films on (100)Si by sputter 
deposition, 7:34210 
Ton-Atom Collisions 
K shell excitation in nearly symmetric collision systems, 
7:35010 (KF—39) 
GERMANIUM 74 TARGET 
Sulfur 32 Reactions 
Mass transport mechanism in the collision of sulphur on 
medium-weight nuclei, 7:35094 (CRN-PN—80-13) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GLASS 
See also BOROSILICATE GLASS 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Coatings 
Copper coated laser fusion targets using molecular beam 
levitation, 7:35260 
Failures 
Failure prediction in glass. Final report 1 Jul 78-30 Jun 81, 
7:34289 (AD-A—105857/7) 
Hard X Radiation 
Absence of fast electrons in laser-irradiated gas-jet targets, 
7:35270 
Sorptive Properties 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
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Vapor Deposited Coatings 
Low-temperature chemical vapor deposition of tungsten from 
tungsten hexacarbonyl, 7:35261 
GLASS INDUSTRY 
Energy Conservation 
Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 
GLAUBER'S SALT 
See SODIUM SULFATES 
GLAZING MATERIALS 
Optimization 
Glazing-optimization study for energy efficiency in commercial 
office buildings, 7:34052 (LBL—12764) 
GLUONS 
Deep inelastic muon and electron scattering as a probe for 
quarks and gluons in the nucleon, 7:35036 
Bound State 
Evidence for an etaeta resonance in J/psi radiative decays, 
7:35032 
GLYCINE HISPIDA 
Growth 
Row crop yield response to soil horizon replacement after 
surface mining, 7:33188 
Productivity 
Three case studies on row crop production on mined land, 
7:33193 
GLYCOLIC ACID 
Biosynthesis 
Clean fuels from bioconversion of solar energy. Annual report, 
21 January 1980-20 January 1981, 7:33626 (PB—81-227977) 
GOLD 
Activation Analysis 
Investigation into means of accounting of neutron properties of 
medium in neutron activation determination of gold in 
boreholes, 7:34340 (INIS-SU—57) 
Inner-Shell Ionization 
Gold L-shell ionization probability by 1 MeV proton at large 
scattering angles, 7:34963 (CENBG—8102) 
Ton Collisions 
Gold L-shell ionization probability by 1 MeV proton at large 
scattering angles, 7:34963 (CENBG—8102) 
Ton-Atom Collisions 
1s sigma-excitation in ‘superheavy’ collision systems, 7:35013 
(IKF—39) 
L-subshell excitation probabilities of Yb and Au in collisions 
with protons and neon ions, 7:35009 (IKF—39) 
GOLD 197 TARGET 
Copper 63 Reactions 
Gamma ray multiplicities in deep inelastic collisions for the 
Cu+Au 400 MeV system. Interpretation based on collective 
modes, 7:35112 (IPNO-RC—81-03) 
Neutron Reactions 
Total neutron cross sections of heavy nuclei, 7:35126 
GOLD 198 
Half-Life 
HP 9825 A program for the determination of an isotope half- 
life, 7:35097 (INIS-mf—6851) 
GOLD ALLOYS 
Sputtering 
Threshold sputtering effects in a Cu—Au alloy, 7:34990 
GOLD ORES 
Neutron Logging 
Investigation into means of accounting of neutron properties of 
medium in neutron activation determination of gold in 
boreholes, 7:34340 (INIS-SU—57) 
GRANITES 
Radionuclide Migration 
Solute transport in porous media with immobile-water zones, 
7:33410 (NUREG/CP—0022) 
GRAPHITE 
Chemical Reactions 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 
Crystal Structure 
Thermo-diffused scattering of pyrolytic graphite monocrystals 
and powders, 7:34331 (IKF—39) 


Fracture mechanics of PGX graphite, 7:34293 (GA-A—16310) 
Fracture Properties 
Fracture mechanics of PGX graphite, 7:34293 (GA-A—16310) 


Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 


Hydrogenation 
Chemistry and morphology of coal liquefaction, 7:33042 
Oxidation 


Graphite oxidation in sodium carbonate/sodium sulfate melts, 
7:33096 
GRASS 


Some effects of vegetative competition and fertilizer on 
growth, survival, and tip moth damage in loblolly pine 
planted on alkaline shale surface mine spoil, 7:34781 

Growth 

Some effects of vegetative competition and fertilizer on 
growth, survival, and tip moth damage in loblolly pine 
planted- tkaline shale surface mine spoil, 7:34781 

Stabilizatio {slurry impoundments without soil cover: 
factors affecting vegetation establishment, 7:33189 

Productivity 

Establishing permanent vegetation on coal refuse without a 

four-foot layer of topsoil, 7:33132 
GRAVITONS 
Mass 
Supersymmetry, cosmology, and new physics at 
teraelectronvolt energies, 7:34919 
GREAT BRITAIN 
See UNITED KINGDOM 
GROUND STATES 
Hyperfine Structure 

Hyperfine structure of the X ?u* ground state of Ca **Cl and 
Ca *7Cl by molecular-beam, laser-rf double resonance, 
7:34347 

GROUND WATER 
Chemical Analysis 

Pennsylvania program for using municipal sludge for mine land 

reclamation, 7:33168 
Flow Models 

Predicting groundwater response to disturbance by mining: 
selected problems, 7:33153 

Regional simulation of conjunctive groundwater and surface 
water flow, 7:34847 

Flow Rate 

Study of present and perturbed ground-water flow rates 
through a hypothetical basalt nuclear-waste repository to 
establish a significance criterion, 7:34842 (NUREG/CP— 
0022) 

Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBK—264-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Christian NTMS Quadrangle, Alaska, 
7:33325 (GJBX—205-81) 

Monitoring 

Application of stress-relief-fracturing concepts for monitoring 
the effects of surface mining on groundwater in Appalachian 
Plateau valleys, 7:33185 

Multi-Element Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Tucumcari NTMS Quadrangle, New 
Mexico/Texas, 7:33323 (GJBX—183-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Havre NTMS quadrangle, Montana, 
7:33324 (GJBX—184-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the White Sulfur Springs NTMS 
quadrangle, Montana, 7:33327 (GJBX—266-81) 

Radionuclide Migration 

Radionuclide transport through heterogeneous media, 7:33406 

(EIR—394) 





Role of hydraulic conductivity data in reducing uncertainty in 
radionuclide transport modeling, 7:34841 (NUREG/CP— 
0022) 


Measuring the impact of mining on groundwater recharge, 
7:34739 
Water Pollution 
Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GYROSCOPES 
I. spin-lattice relaxation of dilute solutions of polarized Hes in 
liquid He, in low magnetic fields at 4 K. II. An analysis of a 
proposed cryogenic Hes nuclear gyroscope and its 
application to a nuclear electric-dipole moment experiment, 
7:34416 (AD-A—101064/4) 
Cryogenics 
Modeling a cryogenic Hes nuclear gyro. Interim report, 
7:34417 (AD-A—101079/2) 
Superconducting Coils 
Modeling a cryogenic Hes nuclear gyro. Interim report, 
7:34417 (AD-A—101079/2) 


H 


H2 REGIONS 
Absorption Spectra 
Comparisons between optical and ultraviolet interstellar lines 
formed in the carina nebula (ngc 3372), 7:34880 (NASA- 
CP—2171) 
Ultraviolet Spectra 
Carbon abundance in two H2 regions of the Small Magellanic 
Cloud, 7:34890 (NASA-CP—2171) 
HADRONS 
See also BARYONS 
Quark Model 
Asymptotic freedom, confinement, and the convergence of the 
perturbation expansion in quantum chromodynamics, 7:35059 
Scale Invariance 
Recent results from PEP, 7:35030 (SLAC-PUB—2829) 
HAFNIUM 178 
Energy-Level Transitions 
Measurement of hexadecapole moments of !”*Hf and *°Hf, 
7:35111 (KF—39) 
HAFNIUM 180 
Energy-Level Transitions 
Measurement of hexadecapole moments of ?”*Hf and Hf, 
7:35111 (IKF—39) 
HALF-LIFE 
Computer Codes 
HP 9825 A program for the determination of an isotope half- 
life, 7:35097 (INIS-mf—6851) 
HALIDES 
See also CHLORIDES 
Entropy 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
HALL GENERATORS 
See MHD GENERATORS 
HAMBURG SYNCHROTRON 
See DESY 
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HAMSTERS 
Chronic Irradiation 
Effect of chronic low level y-irradiation of Chinese hamster 
V79 fibroblasts, on growth, colony forming ability, DNA 
repair synthesis and enzyme induction, 7:34788 (IA—1364) 
HANFORD RESERVATION 
Lithology 
Subsurface geology of the Cold Creek syncline, 7:34851 (RHO- 
BWI-ST—14) 


Subsurface geology of the Cold Creek syncline, 7:34851 (RHO- 
BWI-ST—14) 
HARD COAL 
See ANTHRACITE 
HARD X RADIATION 
Radiation Flux 
Absence of fast electrons in laser-irradiated gas-jet targets, 
7:35270 
HARWELL PLUTO REACTOR 
See PLUTO REACTOR 
HASTELLOY X 
Carburization 
Interaction of metals with primary coolant impurities: 
comparison of steam-cycle and advanced HTGRs, 7:33816 
(OEFZS—4086) 
HAYNES 188 ALLOY 
Corrosion 
Effect of simulated medium-Btu coal-gasifier atmospheres on 
the biaxial stress-rupture behavior of four candidate coal- 
gasifier alloys, 7:32976 (EGG-FM—5657) 
HAZARDOUS MATERIALS 
Waste Disposal 
Impact of the resource conservation and recovery act on 
energy facility siting, 7:34714 (ORNL/TM—7768) 
H-COAL PROCESS 
Valves 
H-coal pilot plant high pressure and temperature letdown 
valve experience (Detailed descriptions and condition after 
removal), 7:32958 (ANL—81-62) 
HD 8077 
See NICKEL BASE ALLOYS 
HEADING MACHINES 
Modifications 
Field trials with a roadheader equipped with a 10,000 psi water 
jet assist system. Technical memorandum No. TU(81)10, 
7:33207 (DOE/ET/13339—1) 
Performance Testing 
Field trials with a roadheader equipped with a 10,000 psi water 
jet assist system. Technical memorandum No. TU(81)10, 
7:33207 (DOE/ET/13339—1) 
HEALTH HAZARDS 
Risk Assessment 
Cytogenetic bases for risk inference, 7:34824 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH SERVICES 
Recommendations 
Radiation therapy services guidelines, 7:34755 (HRP— 
0903765/6) 
Standards 
Diagnostic radiology guidelines, 7:34756 (HRP—0903767/2) 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Bibliographies 
Heat exchangers for space heating. January, 1976-December, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Dec 81, 7:34073 (PB—82-856998) 
Biological Fouling 
Microbial fouling and its effect on power generation. Summary 
report no. 1, 15 may 80-15 may 81, 7:33749 (AD-A— 
107566/2) 


DOE/ANL/HTRI heat-exchanger tube-vibration data bank 
(addendum 2), 7:34107 (ANL-CT—80-3(Add.2)) 
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Development and demonstration of improved gas to gas heat 
pipe heat exchangers for the recovery of residual heat. Final 
report, 7:34127 (PB—82-149543) 

Evaluation of technical feasibility of closed-cycle non- 
equilibrium MHD power generation with direct coal firing. 
Final report, Task 1, 7:34028 (DOE/ET/10818—T2-Vol.1) 

Field Tests 

DOE/ANL/HTRI heat-exchanger tube-vibration data bank 

(addendum 2), 7:34107 (ANL-CT—80-3(Add.2)) 
Heat Pipes 

Development and demonstration of improved gas to gas heat 
pipe heat exchangers for the recovery of residual heat. Final 
report, 7:34127 (PB—82-149543) 

Tubes 

DOE/ANL/HTRI heat-exchanger tube-vibration data bank 

(addendum 2), 7:34107 (ANL-CT—80-3(Add.2)) 
Vapor Condensation 
Condensation of R-11 on the outside of vertical enhanced 
tubes, 7:33735 (CONF-811212—15) 
HEAT PIPES 
Specifications 
Heat pipes for use in a magnetic field (Patent), 7:35276 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
Economics 
Hydro heat pumps, 7:34050 (CONF-8106137—Vol.1) 
Performance 


Hydro heat pumps, 7:34050 (CONF-8106137—Vol.1) 
HEAT RESISTANT MATERIALS 
Corrosion Protection 
Corrosion and erosion protection in coal gasification 
environments. January, 1966-December, 1981 (citations from 
the Metals Abstracts Data Base). Report for Jan 66-Dec 81, 


7:34206 (PB—82-857749) 
HEAT TRANSFER 
See also CONVECTION 
Meetings 
Twentieth national heat transfer conference, 7:35279 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING LOAD 
Calculation Methods 
Simplified method for calculating heating and cooling energy 
in residential buildings, 7:34054 (LBL—13508) 
HEATING OILS 
Market : 
Steps to ensure the viability of the residential fuel oil 
distribution system. Final report, 7:33268 (PB—81-216384) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Heat Exchangers 
Heat exchangers for space heating. January, 1976-December, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Dec 81, 7:34073 (PB—82-856998) 
HEAVY ION ACCELERATORS 
Beam Monitoring 
Energy calibration of the 7 MV van de Graaff heavy ion 
accelerator, 7:34510 (IKF—39) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
CARBON 14 REACTIONS 
COPPER 63 REACTIONS 
KRYPTON 86 REACTIONS 
NEON 20 REACTIONS 
NICKEL 58 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 17 REACTIONS 
SULFUR 32 REACTIONS 
SULFUR 34 REACTIONS 
Angular Momentum Transfer 
Angular momentum and linear momentum transfer in 
intermediate-energy heavy-ion reactions, 7:35109 (LBL— 
13637) 


Linear Momentum Transfer 
Angular momentum and linear momentum transfer in 
intermediate-energy heavy-ion reactions, 7:35109 (LBL— 
13637) 
Nuclear Reaction Kinetics 
Nuclear tracks in solids and radiation damage in biological 
materials by heavy ion induced Coulomb explosion, 7:35106 
(KF—39) 
Shock Waves 
Shock-waves in nucleus-nucleus-collisions in the GeV/N- 
range, 7:35105 (IKF—39) 
HEAVY IONS 
Radiation Injuries 
Effects of accelerated heavy ions on bacillus subtilis spores: 
inactivation, repair and mutation induction, 7:34810 
HEAVY LIQUID BUBBLE CHAMBERS 
Holography 
HOBC: a small, rapid cycling, heavy liquid holographic bubble 
chamber, 7:34549 (RL—81-042) 
HEAVY NUCLEI 
Biological Radiation Effects 
Islet in weightlessness: biological experiments on board 
COSMOS 1129 satellite, 7:34794 (NASA-TM—76396) 
HEAVY WATER 
Chemical Reaction Yield 
Organic getter for tritium, 7:35249 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 


See also DIDO REACTOR 
PLUTO REACTOR 


Reactor Kinetics 
Monte Carlo analysis of the slightly enriched uranium-D.,0 
critical experiment LTRIIA (AWBA Development 
Program), 7:33872 (WAPD-TM—1482) 
HELIANTHUS ANNUUS 
See SUNFLOWERS 
HELIOSTATS 
Comparative Evaluations 
State-of-the-art review of low-cost collector technologies. 
Final report, 7:33709 (AD-A—109039/8) 


Martin Marietta second generation heliostat 1981, 7:33685 
(SAND—82-8002) 
Design 
Arco power systems second generation heliostat, 7:33683 
(SAND—82-8002) 
Martin Marietta second generation heliostat 1981, 7:33685 
(SAND—82-8002) 
Second generation heliostat development, 7:33684 (SAND—82- 
8002) 
Second generation heliostat, 7:33686 (SAND—82-8002) 
Second-generation heliostat development. Volume 1: sections 
1.0 to 3.0. Final report, 16 Jul 1979 - 31 Mar 1981, 7:33710 
(DE—81-028870) 
Foundations 
Heliostat foundation analysis, 7:33688 (SAND—82-8002) 
Performance 
Second-generation heliostat development. Volume 1: sections 
1.0 to 3.0. Final report, 16 Jul 1979 - 31 Mar 1981, 7:33710 
(DE—81-028870) 
Performance Testing 
500 Kw central receiver system (CRS) of the small solar 
power systems project (SSPS) almeria, 7:33663 (SAND—82- 
8002) 


Protective Coatings 
Antisoiling coatings for mirrors, 7:33689 (SAND—82-8002) 
Research Programs 
Technical overview of the DOE heliostat development 
program, 7:33682 (SAND—82-8002) 
Systems Analysis 
Sandia testing and analysis of the second generation heliostats, 
7:33687 (SAND—82-8002) 
Testing 
Sandia testing and analysis of the second generation heliostats, 
7:33687 (SAND—82-8002) 





HELIOSTATS 
Testing 


Second generation heliostat, 7:33686 (SAND—82-8002) 
Washing 
Antisoiling coatings for mirrors, 7:33689 (SAND—82-8002) 


Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 


Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Degassing 
Low-temperature release of ion-implanted helium from nickel, 
7:34303 
Electron-Atom Collisions 
Investigation of plasma excitation. volume i. electron impact 
studies of selected ground state and excited state rare gas 
atoms. Final report 7 Jun 77-20 Sep 80, 7:34958 (AD-A— 
105494/9) 
Energy Policy 
Helium: energy act of 1980. Hearing on H.R. 7336 before the 
Subcommittee on Energy Research and Production, the 
Subcommittee on Energy Development and Application of 
the Committee on Science and Technology, 96th Congress, 
2nd session, No. 170, 17 June 1980, 7:33971 (GPO—71-077) 
Energy Transfer 
Reaction of Li with O:2 in the presence of He or Ar, 7:34350 
Leaks 


He leak detection in the presence of deuterium background in 
tokamak vacuum systems, 7:35250 
Nucleosynthesis 
Massive neutrinos and primordial nucleosynthesis, 7:34918 
Photoionization 
Photoionization cross section for He in the hyperspherical 
coordinate method, 7:34967 (DOE/ER/02892—28) 


Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Performance of the INTOR poloidal divertor, 7:35257 


Helium research in support of superconducting power 
transmission. Annual report 1 Oct 79-1 Sep 80, 7:33788 
(PB—82-122987) 

Solidification 
Metallization of some simple systems, 7:35152 (UCRL—86483) 


Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Vacuum Systems 
He leak detection in the presence of deuterium —— in 
tokamak vacuum systems, 7:35250 
HELIUM 3 
Specific Heat 
Discrepancy in the heat capacity of liquid *He, 7:34323 
Spin-Lattice Relaxation 
I. spin-lattice relaxation of dilute solutions of polarized Hes in 
liquid He, in low magnetic fields at 4 K. II. An analysis of a 
proposed cryogenic Hes nuclear gyroscope and its 
application to a nuclear electric-dipole moment experiment, 
7:34416 (AD-A—101064/4) 
HELIUM 4 
Hypernuclei 
Study of excited states of mass=4 hypernuclei, 7:35085 
(LYCEN—8075) 
HELIUM 4 TARGET 
Pion Reactions 
Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 
D—4-80-271) 
HELIUM IONS 
Collisions 
Surface composition of a tin—lead alloy, 7:34365 
Threshold sputtering effects in a Cu—Au alloy, 7:34990 
Electron-Ion Collisions 
Cross sections for inelastic electron-ion scattering in weak- 
coupling approximations, 7:34998 
Ton-Atom Collisions 
Charges recombination in a particle tracks in argon, 7:34966 
(CRN-CPR—81-07) 
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K shell excitation in asymmetric ion-atom collisions, 7:35008 
(iKF—39) 
Quantum beat spectroscopy of molecular heavy ions, 7:35006 
(KF—39) 
Photon-Ion Collisions 
Even-parity quartet autodetaching states of He™, 7:34978 
(UCRL—86383) 
HEMATOLOGY 
Pathological Changes 
Biological effects of 60-Hz electric fields on small and large 
laboratory animals, 7:34831 (PNL-SA—9406) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMOPOIESIS 
See BLOOD FORMATION 
HERBICIDES 
Uses 
Mitigation of plant penetration into radioactive waste utilizing 
herbicides, 7:33417 (RHO-SA—228) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also THIONAPHTHENES 
TTF-TCNQ 
Biological Effects 
Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
SA—9505) 
Gas Chromatography 
Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
SA—9505) 
Mass Spectroscopy 
Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
. SA—9505) 
Mutagen Screening 
Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
SA—9505) 
HEXANE 
Chemical Reaction Kinetics 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Hydrogenation 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Isomerization 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
HEXOSES 
Membrane Transport 
Development of Na* -dependent hexose transport in a cultured 
line of porcine kidney cells, 7:34748 
HFR REACTOR 
Reactor Experimental Facilities 
High flux materials testing reactor HFR Petten: Characteristics 
of facilities and standard irradiation devices (revised edition 
1981-1982), 7:33874 (PB—82-140229) 
HIGH ENERGY PHYSICS 
Radiation Detectors 
Detectors and signal processing for high-energy physics, 
7:34517 (BNL—30214) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
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HIGH-FREQUENCY HEATING 
Observation of lower hybrid current drive in the JIPP T2 
Torus:C, 7:35177 (IPPJ—524) 
HIGH-LEVEL RADIOACTIVE WASTES 
Containers 


Effect of canister size on costs of disposal of SRP high-level 
wastes, 7:33353 (DP-MS—81-85) 


Solidification 
High level waste solidification - the future, 7:33349 (AD-A— 
106114/2) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS 
Magnetic Materials 
Pulsed power switching using saturable core inductors, 7:34485 
Switches 
Pulsed power switching using saturable core inductors, 7:34485 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 151 
High Spin States 
High spin levels in **Ho, 7:35108 (ISN—81-08) 
HOLMIUM ALLOYS 
Critical Temperature 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 


‘erromagnetism 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/RhyB, alloy system, 7:34227 
Magnetic Moments 
SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Magnetic Properties 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
Muon Probes 
SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Neutron Diffraction 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
Phase Transformations 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
Relaxation 
pSR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Superconductivity 
pSR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
HOLOGRAPHY 
Holography as a visual medium for the bubble chamber 
physicist, 7:34571 (RL—81-042) 
Feasibility Studies 
Laboratory tests of holography for large bubble chambers, 
7:34563 (RL—81-042) 
Image Scanners 
Scanning and measuring holograms: ideas, tests and status, 
7:34556 (RL—81-042) 
Reflection 
Reflection hologram techniques for the illumination of large 
holographic bubble chambers, 7:34570 (RL—81-042) 
Resolution 
Resolution and depth of focus in reconstructed holographic 
images of bubble chamber phantoms, 7:34560 (RL—81-042) 
Scaling Laws 
Scaling laws for large chamber holography, 7:34562 (RL—81- 
042) 
Scanning Measuring Projectors 
Resolution and depth of focus in reconstructed holographic 
images of bubble chamber phantoms, 7:34560 (RL—81-042) 
Scanning-measuring holographic projector, 7:34561 (RL—81- 
042) 
Testing 
Laboratory tests of holography for large bubble chambers, 
7:34563 (RL—81-042) 


Uses 
High resolution holography - applications at Marchwood 
Engineering Laboratories, 7:34464 (RL—81-042) 
HOSPITALS 
Air Quality 
Application of energy-saving clean-field technique in operating 
theaters, 7:34048 (BMFT-FB-T—81-049) 
HOT LABS 
Chemical-systems engineering progress report, January- 
December 1980, 7:33338 (RFP—3175) 
HOT WATER 


Hyperfiltration and energy in the food industry. Final report, 
Phase I, 7:34108 (DOE/CS/40264—T2) 
HOT WATER HEATERS 
See WATER HEATERS 
HOTELS 
Solar Air Conditioning 

Solar cooling system performance, Frenchman's Reef Hotel, 

Virgin Islands. Final report, 7:33706 (NASA-TM—82442) 
HOUSES 
Air Infiltration 

Predictive air infiltration model: field validation and sensitivity 

analysis, 7:34055 (LBL—13520) 
Passive Solar Heating Systems 

Design calculation procedure for passive solar houses at Navy 
installations in regions with cold climate. Volume I. 
Preliminary report, April 1980-September 1981, 7:33695 
(AD-A—108382/3) 

Design calculation procedure for passive solar houses at Navy 
installations in east coast regions with temperate climate. 
Volume II. Preliminary report, April 1980-September 1981, 
7:33696 (AD-A—108383/1) 

Design calculation procedure for passive solar houses at Navy 
installations in regions with warm, humid climate. volume iii. 
Preliminary report, April 1980-September 1981, 7:33697 
(AD-A—108384/9) 

Design calculation procedure for passive solar houses at Navy 
installations in the pacific northwest. Volume IV. 
Preliminary report, April 1980-September 1981, 7:33698 
(AD-A—108385/6) 

Design calculation procedure for passive solar houses at navy 
installations in warm california climates. Volume V. 
Preliminary report, April 1980-September 1981, 7:33699 
(AD-A—108386/4) 

Photovoltaic Power Supplies 

Simulations of the energy performance of a solar photovoltaic 
residence and hybrid electric automobile in Fresno, 
California, 7:33653 (SAND—81-7044) 

Solar Space Heating 

Passive-solar manufactured housing. Final report, 7:33704 
(DOE/CS/30377—2) 

Solar energy applications for dwellings; modelling and 
simulation part. Final report, 7:33707 (PB—81-217176) 

Solar Water Heating 

Solar energy applications for dwellings; modelling and 

simulation part. Final report, 7:33707 (PB—81-217176) 
Weatherization 

Uncertain quality, energy savings, and future production 
hamper the weatherization program, 7:34046 (AD-A— 
108457/3) 

HTGR TYPE REACTORS 
Economics 

1170-MW(t) HTGR-PS/C plant application study report: 
shale-oil-recovery application, 7:33843 (GA-A—16092) 

1170-MW(t) HTGR-PS/C plant application-study report: 
Geismar, Loisiana, and Orange, Texas refinery/chemical 
complex applications, 7:33844 (GA-A—16094) 

Feasibility Studies 

1170-MW(t) HTGR-PS/C plant application study report: 
shale-oil-recovery application, 7:33843 (GA-A—16092) 

1170-MW(t) HTGR-PS/C plant application-study report: 

, Loisiana, and Orange, Texas refinery/chemical 
complex applications, 7:33844 (GA-A—16094) 





Meltdown 


LWR and HTGR coolant dynamics: the containment of severe 
accidents. Annual report 23 Jan 80-23 Jan 81, 7:33914 
(NUREG/CR—2318) 

Oil Shale Processing Plants 

1170-MW(t) HTGR-PS/C plant application study report: 

shale-oil-recovery application, 7:33843 (GA-A—16092) 
Primary Coolant Circuits 
Iodine sorption on low-chromium alloy steel, 7:33817 
(ORNL/TM—7755) 
Reactor Licensing 
1170-MW(t) HTGR-PS/C plant application-study report: 
Geismar, Loisiana, and Orange, Texas refinery/chemical 
complex applications, 7:33844 (GA-A—16094) 
Materials 


Behaviour of high temperature alloys during exposure in 
impure helium, 7:33846 (OEFZS—4086) 

Interaction of metals with primary coolant impurities: 
comparison of steam-cycle and advanced HTGRs, 7:33816 
(OEFZS—4086) 

Iodine sorption on low-chromium alloy steel, 7:33817 
(ORNL/TM—7755) 

Reactor Safety 

1170-MW(t) HTGR-PS/C plant application-study report: 

Geismar, Loisiana, and Orange, Texas refinery/chemical 

complex applications, 7:33844 (GA-A—16094) 

Uses 
Application of HTGR process heat to oil-shale retorting, 

7:33845 (GEFR-SP—239) 

HUDSON RIVER 

Hydroelectric Power Plants 
Optimum hydro development on the upper Hudson, 7:33507 

(CONF-8106137—Vol.2) 
Power Potential 
Optimum hydro development on the upper Hudson, 7:33507 
(CONF-8106137—Vol.2) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 

Civil Defense 
Will technology make shelters obsolete, 7:35339 

Radiation Hazards 
Health risks to distant populations from uranium mill tailings 

radon. Technical report, 7:33424 (PB—82-137811) 

Radiation Protection 
Natural radioactivity contamination problems. Report no. 2. 

(final), 7:34798 (PB—82-140443) 
HVDC SYSTEMS 

Electric Fields 

Electric and magnetic field measurements. Annual report 80, 
7:33787 (PB—81-218182) 
Magnetic Fields 
Electric and magnetic field measurements. Annual report 80, 
7:33787 (PB—81-218182) 
HWGCR OF CZECHOSLOVAKIA 
BOHUNICE A-1 REACTOR 
HYBRID ELECTRIC-POWERED VEHICLES 
Photovoltaic Power Supplies 
Simulations of the energy performance of a solar photovoltaic 
residence and hybrid electric automobile in Fresno, 
California, 7:33653 (SAND—81-7044) 
HYBRID REACTORS 

Breeding Ratio 

Preliminary calculations for testing a fission/fusion hybrid 
blanket module in a fission reactor: Addendum 1, 7:35224 
(EGG-PHYS—5615(Add.1)) 

Design 

Recent progress in fusion-fission hybrid reactor design studies, 
7:35271 
Neutron Transport Theory 
Comparison of computed reaction rates using different 
methods and data for the STARFIRE and TMHR 
benchmark blankets, 7:35225 (EGG-PHYS—5654) 
—— flattening in fusion-fission hybrid reactors, 
: 
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Reviews 


Fusion hybrid reactor, 7:35240 (SAND—81-1265) 
HYDRAULIC EQUIPMENT 


World's first commercial lift translator hy installed at 


droengine 
Richvale, California, 7:33585 (CONF-8106137—Vol.2) 


World's first commercial lift translator hydroengine installed at 
Richvale, California, 7:33585 (CONF-8106137—Vol.2) 

HYDRAULIC FRACTURING 

Experimental and theoretical study of hydraulic fracturing in 

impermeable and permeable materials. Final report, 7:34855 
(DOE/MC/11597—T1) 

HYDRAULIC TURBINES 

See also PUMP TURBINES 
TURBOGENERATORS 
Construction 


Quality assurance for engineering and manuf: controls 
of hydraulic turbines, 7:33539 (CONF-8106137—Vol.2) 
Control Systems 
Governor for small turbines, 7:33542 (CONF-8106137—Vol.2) 
Cost 


Application and operating experience utilizing bulb turbines on 
small, low head hydro sites, 7:33518 (CONF-8106137— 
Vol.1) 

Design of low-cost ultra-low head hydropower package based 
on marine thrusters, 7:33530 (CONF-8106137—Vol.2) 

Multiple unit hydropower plant turbine selection, 7:33540 
(CONF-8106137—Vol.2) 

Design 

Application and operating experience utilizing bulb turbines on 
small, low head hydro sites, 7:33518 (CONF-8106137— 
Vol.1) 

Design of low-cost ultra-low head hydropower package based 
on marine thrusters, 7:33530 (CONF-8106137—Vol.2) 

Economic and technical comparison of multi-unit fixed blade 
turbines versus single-unit variable blade turbines for small 
scale, low head installations, 7:33586 (CONF-8106137— 
Vol.2) 

Rock Island Power Station on the Columbia River: an 
outstanding application of the bulb type unit, 7:33588 
(CONF-8106137—Vol.2) 

Run-of-river ducted turbines: minimum system for the ultra- 
low head river resource, 7:33533 (CONF-8106137—Vol.2) 

Economic Analysis 

Economic and technical comparison of multi-unit fixed blade 

turbines versus single-unit variable blade turbines for small 


scale, low head installations, 7:33586 (CONF-8106137— 
Vol.2) 


Installation 


Application and operating experience utilizing bulb turbines on 
small, low head hydro sites, 7:33518 (CONF-8106137— 
Vol.1) 

New small turbine installations: case studies, 7:33524 (CONF- 
8106137—Vol.2) 

Performance 


Application and operating experience utilizing bulb turbines on 
small, low head hydro sites, 7:33518 (CONF-8106137— 
Vol.1) 

Economic and technical comparison of multi-unit fixed blade 
turbines versus single-unit variable blade turbines for small 
scale, low head installations, 7:33586 (CONF-8106137— 
Vol.2) 

Multiple unit hydropower plant turbine selection, 7:33540 
(CONF-8106137—Vol.2) 

Rehabilitation of existing hydraulic turbines, 7:33519 (CONF- 
8106137—Vol.1) 

Rock Island Power Station on the Columbia River: an 
outstanding application of the bulb type unit, 7:33588 
(CONF-8106137—Vol.2) 

Run-of-river ducted turbines: minimum system for the ultra- 
low head river resource, 7:33533 (CONF-8106137—Vol.2) 

Quality Assurance 
Quality assurance for engineering and manufac 


turing controls 
of hydraulic turbines, 7:33539 (CONF-8106137—Vol.2) 
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Retrofitting 
Rehabilitation of existing hydraulic turbines, 7:33519 (CONF- 
8106137—Vol.1) 
Technology Assessment 
Modern water turbine technology for small power stations, 
7:33517 (CONF-8106137—Vol.1) 
HYDROCARBON LOGGING 


Atmospheric Chemistry 
Review of criteria for vapor-phase hydrocarbons. Final report, 
7:34672 (PB—82-136516) 
Binding Energy 
Angular resolved UPS and XPS of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 
Chemical Bonds 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 
Chemical Composition 
Solvent-refined-coal (SRC) process. Identification and 
quantification of trace hydrocarbons in SRC-II PDU P-99 
gas streams (Lean oil reactivator off-gas, debutanizer gas and 
recycle gas before, between and after scrubbers), 7:32969 
(DOE/ET/10104—33) 
Chemical Radiation Effects 
Mass-spectrometric investigation of microwave-induced 
reactions in Cs hydrocarbons, 7:34394 ([A—1364) 


Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300 °K, 7:34379 


Hydroxycarbene (HCOH) and protonated formaldehyde: Two 
potentially observable interstellar molecules, 7:34926 
Electric Charges 
Generation of electrostatic charge in fuel handling systems: a 
literature survey. Final report 1973-1980, 7:33288 (AD-A— 
106056/5) 
Gas Chromatography 
Solvent-refined-coal (SRC) process. Identification and 
quantification of trace hydrocarbons in SRC-II PDU P-99 
gas streams (Lean oil reactivator off-gas, debutanizer gas and 
recycle gas before, between and after scrubbers), 7:32969 
(DOE/ET/10104—33) 
Radiosensitivity Effects 
Influence of butylated hydroxytoluene-induced cell 
proliferation on mouse lung damage after x rays or fission 
neutrons, 7:34803 


Effects of Fe on the reactivity of Ni(100), 7:34380 
HYDROELECTRIC POWER 
Environmental Impacts 
Environmental implications of biomass and other alternative 
fuels usage in Puerto Rico, 7:33962 (CEER-B—104) 
Financial Incentives 
Assessment of the impacts of policy on the development of 
hydropower in the United States, 7:33475 (CONF-8106137— 
Vol.1) 
Government Policies 
Assessment of the impacts of policy on the development of 
hydropower in the United States, 7:33475 (CONF-8106137— 
Vol.1) 
Changing hydropower policy in America, 7:33469 (CONF- 
8106137—Vol.1) 
Development of hydropower in the 1980s, 7:33466 (CONF- 
8106137—Vol.1) 
Power on line, 7:33470 (CONF-8106137—Vol.1) 
Reshaping the development of hydroelectric resources in the 
US, 7:33471 (CONF-8106137—Vol.1) 


Role of government in the development of small scale 
hydropower, 7:33484 (CONF-8106137—Vol.1) 
Legal Aspects 
Flood at FERC: the sink or swim legal and policy issues facing 
FERC in its it and license 


processing of preliminary permi 
applications, 7:33999 (CONF-8106137—Vol.1) 
Legislation 
Hydropower legislative activities, 7:33544 (CONF-8106137— 
Vol.1) 


Regulations 

Flood at FERC: the sink or swim legal and policy issues facing 
FERC in its processing of preliminary permit and license 
applications, 7:33999 (CONF-8106137—Vol.1) 

Resource Development 

Assessment of the impacts of policy on the development of 
hydropower in the United States, 7:33475 (CONF-8106137— 
Vol.1) 

Bonneville Power Administration program as required by the 
Pacific Northwest Power Planning and Conservation Act, 
7:33550 (CONF-8106137—Vol.1) 

Bureau of Reclamation policy on non-federal hydropower 
development at federal sites, 7:33478 (CONF-8106137— 
Vol.1) 

Changing hydropower policy in America, 7:33469 (CONF- 
8106137—Vol.1) 

Current hydropower planning activities of the US Army Corps 
of Engineers, 7:33473 (CONF-8106137—Vol.1) 

Department of Agriculture and hydroelectric power in the US, 
7:33554 (CONF-8106137—Vol.1) 

Developing hydropower: the role of the Corps of Engineers, 
1900-1980, 7:33472 (CONF-8106137—Vol.1) 

Development of hydropower in the 1980s, 7:33466 (CONF- 
8106137—Vol.1) 

DOE small hydropower engineering development activities, 

7:33480 (CONF-8106137—Vol.1) 

Hydroelectric development activities at rural electric systems, 
7:33479 (CONF-8106137—Vol.1) 

Hydropower at the crossroads, 7:33467 (CONF-8106137— 
Vol.1) 

Hydropower legislative activities, 7:33544 (CONF-8106137— 
Vol.1) 

Moving out faster on hydropower planning, 7:33555 (CONF- 
8106137—Vol.1) 

Overview of DOE programs, 7:33557 (CONF-8106137—Vol.1) 

Potential hydroelectric development of the Stikine and Iskut 
Rivers in northern British Columbia, Canada, 7:33498 
(CONF-8106137—Vol.2) 

Power Authority of the State of New York (PASNY) and its 
hydro expansion program, 7:33506 (CONF-8106137—Vol.2) 

Power on line, 7:33470 (CONF-8106137—Vol.1) 

Reshaping the development of hydroelectric resources in the 
US, 7:33471 (CONF-8106137—Vol.1) 

Rivers of energy, 7:33468 (CONF-8106137—Vol.1) 

Role of government in the development of small scale 
hydropower, 7:33484 (CONF-8106137—Vol.1) 

= tytn development program of the California 

gy commission: its impacts and its lessions, 7:33489 

(CONF-8106137_Vol. 1) 

Uses 
Control and utilization of small scale hydroelectric power, 

7:33525 (CONF-8106137—Vol.2) 
Water Resources 
Estimating the costs in lost power of alternative Snake- 
Columbia basin management policies, 7:33584 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 

Aesthetics 

Determining the historical significance of early hydroelectric 
stations: implications to developers, 7:33580 (CONF- 
8106137—Vol.1) 

Construction 
Developing hydropower: the role of the Corps of Engineers, 

1900-1980, 7:33472 (CONF-8106137—Vol.1) 
Hydro power development in China past, present, and future, 
7:33497 (CONF-8106137—Vol.2) 





HYDROELECTRIC POWER PLANTS 
Cost 


Cost 

Hydroelectric power development at the San Gabriel Dam, 

7:33501 (CONF-8106137—Vol.2) 
Cost Benefit Analysis 

Multiple unit hydropower plant turbine selection, 7:33540 
(CONF-8106137—Vol.2) 

Techniques in the economic evaluation of hydroelectric power 
plants, 7:33563 (CONF-8106137—Vol.1) 

Dams 

Dam safety program of the Federal Energy Regulatory 
Commission, 7:33548 (CONF-8106137—Vol.1) 

Difficulties arising from inadequate foundation investigations, 
7:33512 (CONF-8106137—Vol.1) 

Mitigation of impacts: emergency action plans, 7:33579 
(CONF-8106137—Vol.1) 

Economic Analysis 

Economic and financial analysis of hydropower, 7:33562 
(CONF-8106137—Vol.1) 

Hydropower at the crossroads, 7:33467 (CONF-8106137— 
Vol.1) 

Lake Junaluska hydropower redevelopment feasibility 
evaluation and licensing exemption, 7:33571 (CONF- 
8106137—Vol.2) 

Power system modeling for evaluating hydroelectric power 
benefits, 7:33556 (CONF-8106137—Vol.1) 

Efficiency 

Economic development of efficient hydroelectric systems, 

7:33520 (CONF-8106137—Vol.1) 
Electric Generators 

Uprating existing hydrogenerating units, 7:33514 (CONF- 

8106137—Vol.1) 
Emergency Plans 

Mitigation of impacts: emergency action plans, 7:33579 

(CONF-8106137—Vol.1) 
Environmental Effects 

Environmental impacts of hydroelectric power generation: 
protection of instream resources, 7:33583 (CONF-8106137— 
Vol.2) 

Measures to protect and improve fish and wildlife resources at 
hydropower developments, 7:33577 (CONF-8106137—Vol.1) 

Water releases and trout habitat: the relationship in some 
Sierran streams, 7:33574 (CONF-8106137—Vol.1) 

Environmental Impact Statements 

Licensing and the environment, 7:33546 (CONF-8106137— 

Vol.1) 
Environmental Impacts 

Bonneville Power Administration program as required by the 
Pacific Northwest Power Planning and Conservation Act, 
7:33550 (CONF-8106137—Vol.1) 

Downstream releases: implications for hydroelectric 
development and natural resource management, 7:33575 
(CONF-8106137—Vol.1) 

Hydropower in New England: assessing the environmental 
tradeoffs, 7:33490 (CONF-8106137—Vol.2) 

Lake Junaluska hydropower redevelopment feasibility 
evaluation and licensing exemption, 7:33571 (CONF- 
8106137—Vol.2) 

Mitigation of impacts: emergency action plans, 7:33579 
(CONF-8106137—Vol.1) 

Feasibility Studies 

Bonneville Power Administration program as required by the 
Pacific Northwest Power Planning and Conservation Act, 
7:33550 (CONF-8106137—Vol.1) 

Current hydropower planning activities of the US Army Corps 
of Engineers, 7:33473 (CONF-8106137—Vol.1) 

Hinckley Reservoir and lower Mohawk River development, 
7:33511 (CONF-8106137—Vol.2) 

Hydroelectric power development at the San Gabriel Dam, 
7:33501 (CONF-8106137—Vol.2) 

Lake Junaluska hydropower redevelopment feasibility 
evaluation and licensing exemption, 7:33571 (CONF- 
8106137—Vol.2) 

Optimum hydro development on the upper Hudson, 7:33507 
(CONF-8106137—Vol.2) 

Power Authority of the State of New York (PASNY) and its 
hydro expansion program, 7:33506 (CONF-8106137—Vol.2) 
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Financial Assistance 

Exemptions from Part I of the Federal Power Act for Small 
Hydroelectric Power Projects, 7:33547 (CONF-8106137— 
Vol.1) 

Financial Incentives 

Brief description of the business portions of H.R. 3849, 7:33559 

(CONF-8106137—Vol.1) 
Financing 

Avoided cost, is it working, 7:33551 (CONF-8106137—Vol.1) 

Bonneville Power Administration program as required by the 
Pacific Northwest Power Planning and Conservation Act, 
7:33550 (CONF-8106137—Vol.1) 

Department of Agriculture and hydroelectric power in the US, 
7:33554 (CONF-8106137—Vol.1) 

Economic and financial analysis of hydropower, 7:33562 
(CONF-8106137—Vol.1) 

Goodyear Lake Station financial aspects, 7:33572 (CONF- 
8106137—Vol.2) 

Power on line, 7:33470 (CONF-8106137—Vol.1) 

Hydraulic Turbines 

Multiple unit hydropower plant turbine selection, 7:33540 
(CONF-8106137—Vol.2) 

Rehabilitation of existing hydraulic turbines, 7:33519 (CONF- 
8106137—Vol.1) 

Legal Aspects 

Exemptions from Part I of the Federal Power Act for Small 
Hydroelectric Power Projects, 7:33547 (CONF-8106137— 
Vol.1) 

Hydropower at the crossroads, 7:33467 (CONF-8106137— 
Vol.1) 

Legislation 

Bonneville Power Administration program as required by the 
Pacific Northwest Power Planning and Conservation Act, 
7:33550 (CONF-8106137—Vol.1) 

Brief description of the business portions of H.R. 3849, 7:33559 
(CONF-8106137—Vol.1) 

License Applications 

Licensing program: an assessment of the impacts of policy on 
the development of hydropower in the United States, 
7:33545 (CONF-8106137—Vol.1) 

Licensing 

Dam safety program of the Federal Energy Regulatory 
Commission, 7:33548 (CONF-8106137—Vol.1) 

Exemptions from Part I of the Federal Power Act for Small 
Hydroelectric Power Projects, 7:33547 (CONF-8106137— 
Vol.1) 

Flood at FERC: the sink or swim legal and policy issues facing 

FERC in its processing of preliminary permit and license 
applications, 7:33999 (CONF-8106137—Vol.1) 

Licensing program: an assessment of the impacts of policy on 
the development of hydropower in the United States, 
7:33545 (CONF-8106137—Vol.1) 

Licensing and the environment, 7:33546 (CONF-8106137— 
Vol.1) 

Operation 

Coordination of hydro and thermal generation resources at the 
Los Angeles Department of Water and Power, 7:33538 
(CONF-8106137—Vol.2) 

History of hydroelectric development in Los Angeles, 7:33537 
(CONF-8106137—Vol.2) 

Mathematical modeling and computer simulation of cascading 
system of hydroelectric plants, 7:33487 (CONF-8106137— 
Vol.1) 

Measures to protect and improve fish and wildlife resources at 
hydropower developments, 7:33577 (CONF-8106137—Vol.1) 

Simulation of hydro power operations (HYPO computer code), 
7:33508 (CONF-8106137—Vol.2) 

Optimization 

Economic development of efficient hydroelectric systems, 
7:33520 (CONF-8106137—Vol.1) 

Simulation of hydro power operations (HYPO computer code), 
7:33508 (CONF-8106137—Vol.2) 

Performance 

Economic development of efficient hydroelectric systems, 

7:33520 (CONF-8106137—Vol.1) 
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Mathematical modeling and computer simulation of cascading 
system of hydroelectric plants, 7:33487 (CONF-8106137— 
Vol.1) 

Potential for increasing the output of existing hydroelectric 
plants, 7:33513 (CONF-8106137—Vol.1) 

Uprating existing hydrogenerating units, 7:33514 (CONF- 
8106137—Vol.1) 

Planning 

Current hydropower planning activities of the US Army Corps 
of Engineers, 7:33473 (CONF-8106137—Vol.1) 

Hydro power development in China past, present, and future, 
7:33497 (CONF-8106137—Vol.2) 

Hydroelectric development activities at rural electric systems, 
7:33479 (CONF-8106137—Vol.1) 

Moving out faster on hydropower planning, 7:33555 (CONF- 
8106137—Vol.1) 

Optimum hydro development on the upper Hudson, 7:33507 
(CONF-8106137—Vol.2) 

Potential hydroelectric development of the Stikine and Iskut 
Rivers in northern British Columbia, Canada, 7:33498 
(CONF-8106137—Vol.2) 

Power Authority of the State of New York (PASNY) and its 
hydro expansion program, 7:33506 (CONF-8106137—Voi.2) 

Power on line, 7:33470 (CONF-8106137—Vol.1) 

Power planning activities of the Bureau of Reclamation, 
7:33476 (CONF-8106137—Vol.1) 

Power system modeling for evaluating hydroelectric power 
benefits, 7:33556 (CONF-8106137—Vol.1) 

Process of evaluating economic/demographic and social effects 
in hydroelectric development planning, 7:33561 (CONF- 
8106137—Vol.1) 

Some reflections on ancient Chinese environmental beliefs with 
respect to thé Three Gorge Dam, 7:33581 (CONF-8106137— 
Vol.1) 

Studies for the rehabilitation of Hinckley and Delta Dams, 
7:33510 (CONF-8106137—Vol.2) 

Power Potential 

Hydropower in New England: ing the environmental 
tradeoffs, 7:33490 (CONF-8106137—Vol.2) 

Use of non-sequential techniques in the analysis of power 
potential at storage projects, 7:33504 (CONF-8106137— 
Vol.2) 

Retrofitting 

Determining the historical significance of early hydroelectric 
stations: implications to developers, 7:33580 (CONF- 
8106137—Vol.1) 

Economic evaluation of expansion of the existing hydroelectric 
project in an interconnected electric system, 7:33558 
(CONF-8106137—Vol.1) 

Goodyear Lake Station financial aspects, 7:33572 (CONF- 
8106137—Vol.2) 

Potential for increasing the output of existing hydroelectric 
plants, 7:33513 (CONF-8106137—Vol.1) 

Potential energy and capacity gains from flood control storage 
reallocation at existing US hydropower reservoirs, 7:33474 
(CONF-8106137—Vol.1) 

Uprating existing hydrogenerating units, 7:33514 (CONF- 
8106137—Vol.1) 

Reviews. 

History of hydroelectric development in Los Angeles, 7:33537 

(CONF-8106137—Vol.2) 
Socio-Economic Factors 

Hydropower at the crossroads, 7:33467 (CONF-8106137— 
Vol.1) 

Hydropower in New England: assessing the environmental 
tradeoffs, 7:33490 (CONF-8106137—Vol.2) 

Process of evaluating economic/demographic and social effects 
in hydroelectric development planning, 7:33561 (CONF- 
8106137—Vol.1) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Activation Energy 

Thermal desorption measurements for estimating bakeout 

characteristics of vacuum devices, 7:34215 


Hydrogen adsorption on Si(111)—(7 x 7), 7:34318 


Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
Balmer Lines 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
Binding Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Chemical Reaction Kinetics 
Comparative study of the reaction dynamics of several 
potential energy surfaces for O(?P)-+H2 — OH+H. II. 
Collinear exact quantum and quasiclassical reaction 
probabilities, 7:34363 
Comparative study of the reaction dynamics of the O(?P)+ Ha 
— OH-+H reaction on several potential energy surfaces. III. 
Collinear exact quantum transmission coefficient correction 
to transition state theory, 7:34364 
Kinetics for the reaction of hydrogen with a plutonium-1 
weight percent gallium alloy powder, 7:33446 
Chemical Reactions 
Ab initio determination of the rate constant for H+ HaCO 
—H2+HCO, 7:34348 
Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 
Mechanism for the carbon-hydrogen-methane reaction, 7:32995 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 
Collisions 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Combustion 
Hydrogen combustion research at Sandia, 7:33924 (SAND— 
82-0086C) 
Consumption Rates 
Fundamental aspects of an integrated two stage liquefaction 
process, 7:33038 
Degassing , 
PDX neutral beam reionization losses, 7:35192 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
on 
PDX neutral beam reionization losses, 7:35192 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Thermal desorption measurements for estimating bakeout 
_ Characteristics of vacuum devices, 7:34215 
Diffusion 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Modified electrochemical measuring system for the 
determination of hydrogen diffusion coefficients, 7:34260 
(IKF—39) 
Passivation of grain boundaries in silicon, 7:34315 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Energy Losses 
PDX neutral beam reionization losses, 7:35192 
Gas Chromatography 
Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 
Hard X Radiation 
Absence of fast electrons in laser-irradiated gas-jet targets, 
7:35270 
Infrared Radiation 
Infrared quenching of photoconductivity and the study of gap 
states in hydrogenated amorphous silicon alloys, 7:34211 
Ionization 
PDX neutral beam reionization losses, 7:35192 





HYDROGEN 4 
Mass Transfer 


Mass Transfer 
Mass transfer model for the rapid hydrogasification of 
softening coal, 7:32998 
Methanation 
Single crystals as model catalysts, 7:34378 
Photoconductivity 
Infrared quenching of photoconductivity and the study of gap 
states in hydrogenated amorphous silicon alloys, 7:34211 
Physical Radiation Effects 
Absence of fast electrons in laser-irradiated gas-jet targets, 
7:35270 


Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Quantitative Chemical Analysis 
Hydrogen—deuterium changeover experiments i 
wall interaction simulator, 7:35255 
Recombination 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
Recovery 
Recovery of hydrogen from hydrogen sulfide, 7:33440 (CONF- 
810940—) 
Recycling 
Hydrogen—deuterium changeover experiments i 
wall interaction simulator, 7:35255 
Response Modifying Factors 
Influence of hydrogen gas exposure on the plastic flow and 
fracture mode of 316L stainless steel, 7:34199 (IA—1364) 
Scintillation Quenching 
Infrared quenching of photoconductivity and the study of gap 
states in hydrogenated amorphous silicon alloys, 7:34211 
Solidification 
Metallization of some simple systems, 7:35152 (UCRL—86483) 
Solubility 
Measurement of He, Dz solubilities in Zr—Al, 7:34217 
Study of hydrogen solubility in tetralin and coal-derived 
liquids, 7:33026 
Tracer Techniques 
Deuterium as a tracer in coal liquefaction, 7:33009 
Trapping 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN 4 
Hypernuclei 
Study of excited states of mass=4 hypernuclei, 7:35085 
(LYCEN—8075) 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN FUEL CELLS 
Auxiliary Systems 
Twenty kW fuel cell units of compact design. Part 6: use of 
fuel cell aggregates and energy conversion. Part 7: concept 
and design studies for special standby power supplies. Final 
report, 7:34040 (BMFT-FB-T—80-059-VOL-6/7) 








Twenty kW fuel cell units of compact design. Part 5: hydrogen 
production by steam reforming of methanol. Final report, 
7:34039 (BMFT-FB-T—80-058-VOL-5) 

Design 

Twenty kW fuel cell units of compact design. Part 1: 
summary. Part 2: compact fuel cell set. Final report, 7:34036 
(BMFT-FB-T—80-055-VOL-1/2) 

Electrocatalysts 

Twenty kW fuel cell units of compact design. Part 4: 
accompanying research and development. Final report, 
7:34038 (BMFT-FB-T—80-057-VOL-4) 

Electroch 

Twenty kW fuel cell units of compact design. Part 4: 
accompanying research and development. Final report, 
7:34038 (BMFT-FB-T—80-057-VOL-4) 
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Hydrogen Generators 
Twenty kW fuel cell units of compact design. Part 5: hydrogen 
production by steam reforming of methanol. Final report, 
7:34039 (BMFT-FB-T—80-058-VOL-5) 
Man 
Twenty kW fuel cell units of compact design. Part 3: 
preliminary work for the manufacture of ten seven kW 
prototype aggregates in the Kunstoff und Presswerk, 
Redwitz. Final report, 7:34037 (BMFT-FB-T—80-056-VOL- 
3) 
Performance Testing 
Twenty kW fuel cell units of compact design. Part 1: 
summary. Part 2: compact fuel cell set. Final report, 7:34036 
(BMFT-FB-T—80-055-VOL-1/2) 
HYDROGEN GENERATORS 
Design 


Twenty kW fuel cell units of compact design. Part 5: hydrogen 
production by steam reforming of methanol. Final report, 
7:34039 (BMFT-FB-T—80-058-VOL-5) 

HYDROGEN IONS 
See also HYDROGEN IONS 1 PLUS 
HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 
Electron-Ion Collisions 

Cross sections for inelastic electron-ion scattering in weak- 

coupling approximations, 7:34998 
HYDROGEN IONS 1 PLUS 
Collisions 

Electron-stimulated desorption from hydrogen exposed 
palladium <100>, 7:34995 

Gold L-shell ionization probability by 1 MeV proton at large 
scattering angles, 7:34963 (CENBG—8102) 

Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 

Desorption 

Electron-stimulated desorption from hydrogen exposed 

palladium <100>, 7:34995 
Inelastic Scattering 

K-Auger emission from carbon foils for 1-MeV-proton impact, 

7:34997 
Ton-Atom Collisions 

L-subshell excitation probabilities of Yb and Au in collisions 

with protons and neon ions, 7:35009 (IKF—39) 
HYDROGEN IONS 2 PLUS 
Collisions 

Hydrogen and helium pumping by plasma-wall interaction, 

7:35202 
HYDROGEN IONS 3 PLUS 
Collisions 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 

HYDROGEN LOGS 

See NEUTRON LOGGING 
HYDROGEN NITRATES 

See NITRIC ACID 
HYDROGEN PEROXIDE 

Photolysis 
Photochemistry of HNOs and CINOs, 7:34385 (LBL—13473) 

HYDROGEN PRODUCTION 

See also HYDROGEN GENERATORS 

THERMOCHEMICAL PROCESSES 

Coal converson by the hydrogen produced from methanol, 

7:33041 
Biophotolysis 

Photosynthetic hydrogen and oxygen production: kinetic 

studies, 7:33445 
Electrolysis 

Operating high temperature (1000°C) electrolysis 
demonstration unit, 7:33439 (BNL—30299) 

Solid polymer electrolyte water electrolysis technology 
development for large-scale hydrogen production (design 
phase). Final report March 1979-December 1980, 7:33444 
(PB—82-153511) 

Photoelectrolysis 

Photo-induced reactions of gases adsorbed onto semiconductor 

surfaces, 7:33442 (LBL—13479) 
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Steam Reformer Processes 

Twenty kW fuel cell units of compact design. Part 5: hydrogen 
production by steam reforming of methanol. Final report, 
7:34039 (BMFT-FB-T—80-058-VOL-5) 

Thermochemical Processes 

Alternate thermochemical cycles for advanced hydrogen 
production, 7:33441 (LA-UR—81-3198) 

The impact of R and D in the area of catalysis on the 
development of thermochemical cycles. Final report June 
1979-November 1980, 7:33443 (PB—82-153461) 

HYDROGEN SULFATES 
See SULFURIC ACID 

HYDROGEN SULFIDES 
Chemical Reactions 

Recovery of hydrogen from hydrogen sulfide, 7:33440 (CONF- 
810940—) 

Gas Chromatography 

Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 

HYDROGEN TRANSFER 
Catalysis 

Catalytic coal liquefaction. Quarterly report, June-September 

1981, 7:32974 (DOE/PC/40781—T1) 
HYDROGENATION 
Catalysts 

Catalytic hydrodeoxygenation of coal-derived liquids and 
related model compounds, 7:33034 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 

Hydrogasification of coal chars using nickel-alkaline earth 
catalysts, 7:33001 

Hydrogasification of coke in the presence of bimetallic 
catalysts, 7:33002 

Hydrogen Production 

Coal converson by the hydrogen produced from methanol, 

7:33041 
Mathematical Models 

Mass transfer model for the rapid hydrogasification of 

softening coal, 7:32998 
Residues 

Liquefaction behaviour of some Yugoslav brown coals, 7:33043 

Microscopic examination of the residues from short residence- 
time hydrogenation of bituminous coals, 7:33011 

Tracer Techniques 

Isotopic investigation of the chemistry of donor solvent coal 

hydrogenation, 7:33008 
HYDROLOGY 
Computer Codes 

SEDIMOT II: a design hydrology and sedimentology model 

for surface mine lands, 7:33183 
Computerized Simulation 

Regional simulation of conjunctive groundwater and surface 

water flow, 7:34847 
Data Acquisition Systems 

Computer analysis of groundwater and surface water, a 

program to analyze the data, 7:33161 
Mathematical Models 

Role of hydraulic conductivity data in reducing uncertainty in 
radionuclide transport modeling, 7:34841 (NUREG/CP— 
0022) 

Study of present and perturbed ground-water flow rates 
through a hypothetical basalt nuclear-waste repository to 
establish a significance criterion, 7:34842 (NUREG/CP— 
0022) 

Remote Sensing 

Evaluation of remote sensing methods for study of variable 

hydrologic source areas, 7:34844 (ORNL—5800) 
HYDROXIDES 
Entropy 

Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 


Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
HYDROXYACETIC ACID 
See GLYCOLIC ACID 
HYDROXYL RADICALS 
Chemical Reactions 
Photochemistry of HNO; and CINOs, 7:34385 (LBL—13473) 


Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 


Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYGAS PROCESS 
On-Line Measurement Systems 
Mass flow measurements by active acoustic cross-correlation 
techniques, 7:32961 (ANL—81-62) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Energy Levels 
Study of excited states of mass=4 hypernuclei, 7:35085 
(LYCEN—8075) 
Research Programs 
Progress report of the Nuclear Physics Department, 7:35080 
(CEA-N—2207) 


IAEA 
(International Atomic Energy Agency.) 
Coordinated Research Programs 
International activities in chemical thermodynamics of nuclear 
materials, 7:34409 (RFP—3286) 
Meetings 
International activities in chemical thermodynamics of nuclear 
materials, 7:34409 (RFP—3286) 
I-BEAM TYPE REACTORS 
Design 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 


Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Performance 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Radioactive Waste Disposal 
Hyperfuse: a hypervelocity inertial confinement system for 
fusion energy production and fission waste transmutation, 
7:35274 
IDAHO 
Acid Mine Drainage 
Water quality in an Idaho stream degraded by acid mines 
waters. General technical report (High concentrations of Co, 
Cu, Fe, Mn, Pb, and Zn), 7:34723 (PB—81-185431) 
IGNEOUS ROCKS 


See also BASALT 
GRANITES 
LAVA 
MAGMA 


TUFF 
VOLCANIC ROCKS 





Geochemistry of a contact metamorphosed zone: implications 
for radwaste disposal in crystalline rocks, 7:34864 
(NUREG/CP—0022) 
Metamorphism 
Geochemistry of a contact metamorphosed zone: implications 
for radwaste disposal in crystalline rocks, 7:34864 
(NUREG/CP—0022) 
Thermal Conductivity 
Thermal conductivity and diffusivity of climax stock quartz 
monzonite at high pressure and temperature, 7:34856 
(UCRL—86619-Rev.1) 
Thermal Diffusivity 
Thermal conductivity and diffusivity of climax stock quartz 
monzonite at high pressure and temperature, 7:34856 
(UCRL—86619-Rev.1) 
IGNITION SYSTEMS 
Evaluation 
EPA evaluation of the Autosaver under section 511 of the 
Motor Vehicle Information and Cost Savings Act. Technical 
report, 7:34092 (PB—81-220840) 
IMAGE INTENSIFIERS 
On-line processing of the neutron image intensifier data, 
7:34605 (IKF—39) 
Spatial Resolution 
Spatial resolution of a neutron image intensifier determined by 
Fourier analysis of the image function, 7:34582 (IKF—39) 
IMAGE PROCESSING 
Current status on image processing in medical fields in Japan, 
7:34773 


Effects of surface mapping corrections with synthetic-aperture 
focusing techniques on ultrasonic imaging, 7:34475 (EGG- 
M—06981) 

IMAGE SCANNERS 
Television 
Scanning by use of TV, 7:34557 (RL—81-042) 
IMAGES 
Spatial Resolution 

Evaluation of high-resolution features in images of negatively 

stained Tobacco Mosaic Virus, 7:34776 
IMIDINES 
Radiolysis 

Photoelimination of H from radicals in CH, and Xe matrices. 

Photodecomposition of CHsO2, 7:34402 
IMPACT FUSION 
Feasibility Studies 

Light ion beams as the driver for inertial confinement fusion, 

7:35266 
IMPACT FUSION DRIVERS 
See also RAILGUN ACCELERATORS 


Light ion beams as the driver for inertial confinement fusion, 
7:35266 


Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Ton Beams 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Light Ions 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Performance 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
Correlation Functions 


ics versus symmetrization in hadron interferometry, 
7:35078 
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INCOLOY 800 
Corrosion 
Effect of simulated medium-Btu coal-gasifier atmospheres on 
the biaxial stress-rupture behavior of four candidate coal- 
gasifier alloys, 7:32976 (EGG-FM—5657) 
INCOLOY 800H 
Carburization 
Interaction of metals with primary coolant impurities: 
comparison of steam-cycle and advanced HTGRs, 7:33816 


Behaviour of high temperature alloys during exposure in 
impure helium, 7:33846 (OEFZS—4086) 

Interaction of metals with primary coolant impurities: 
comparison of steam-cycle and advanced HTGRs, 7:33816 
(OEFZS—4086) 

Oxidation 
Behaviour of high temperature alloys during exposure in 
impure helium, 7:33846 (OEFZS—4086) 
INCONEL ALLOYS 
See also INCONEL 617 
Corrosion 

Chemical aspects of denting in steam generators. Final report, 
7:33803 (EPRI-NP—2177) 

Effect of simulated medium-Btu coal-gasifier atmospheres on 
the biaxial stress-rupture behavior of four candidate coal- 
gasifier alloys, 7:32976 (EGG-FM—5657) | 

INDIA 
Coal Deposits 
Lignite: the wonder fuel of South India, 7:33206 
Petrographic evaluation of Indian coals, 7:33204 
Energy Source Development 

Energy self-sufficiency in Indian villages, model of demand- 
resource balance sheet, mathematical planning of optimal 
production unit, 7:33994 (PB—81-216905) 

Renewable Energy Sources 

Energy self-sufficiency in Indian villages, model of demand- 
resource balance sheet, mathematical planning of optimal 
production unit, 7:33994 (PB—81-216905) 

Transportation Systems 
Transportation-related energy problems in India, 7:34079 
(ANL/EES-TM—163) 
INDIAN POINT-1 REACTOR 
Reactor Decommissioning 
Costs of closing the Indian Point Nuclear Power Plant, 7:33812 
Reactor Dismantling 
Costs of closing the Indian Point Nuclear Power Plant, 7:33812 
INDIAN POINT-2 REACTOR 
Reactor Decommissioning 
Costs of closing the Indian Point Nuclear Power Plant, 7:33812 
Reactor Dismantling 
Costs of closing the Indian Point Nuclear Power Plant, 7:33812 
INDIAN POINT-3 REACTOR 
Reactor Decommissioning 
Costs of closing the Indian Point Nuclear Power Plant, 7:33812 
Reactor Dismantling 
Costs of closing the Indian Point Nuclear Power Plant, 7:33812 
INDIANA 
Coal Mines A 

Energy content, composition, and associated water chemistry 
of wastes in the coal-preparation plant of the Green Valley- 
Wabash Mine, Vigo County, Indiana, 7:34728 

Coal Preparation Plants 

Energy content, composition, and associated water chemistry 
of wastes in the coal-preparation plant of the Green Valley- 
Wabash Mine, Vigo County, Indiana, 7:34728 

Small-Scale Hydroelectric Power Plants 
Six midwestern hydroelectric projects from original 
construction to the 1980's, 7:33515 (CONF-8106137—Vol.1) 
INDIUM 
Fluorescence Spectroscopy 
High pressure luminescence studies, 7:34372 
Ton Collisions 

X-ray production by 5 MeV/amu deuterons and oxygen ions 

projectile-Z dependence, 7:34979 (UTTAC—21) 
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X-Ray Spectra 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
INDIUM 116 
Half-Life 
HP 9825 A program for the determination of an isotope half- 
life, 7:35097 (INIS-mf—6851) 
INDIUM ALLOYS 
Crystal-Phase Transformations 
Structural phase transition in LaAgsub(x)Insub(1-x), 7:34257 
(KF—39) 
INDONESIA 
Solar Radiation 
Study on mapping preparation of solar radiation intensity in 
Indonesia, 7:33595 (INIS-mf—6851) 
INDONESIAN TRIGA-MARK-II REACTOR 
See TRIGA-2-BANDUNG REACTOR 
INDOOR AIR POLLUTION 
Monitoring 
Assessment of commercially available instruments for on-line 
monitoring of workplace air, 7:34651 (ANL—81-62) 
INDUSTRIAL MEDICINE 
Manuals 
Industrial hygiene inspection procedures guide, 7:34834 (PB— 
82-155458) 


Industrial hygiene inspection procedures guide, 7:34834 (PB— 
82-155458) 
INDUSTRIAL PLANTS 


See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
ETHANOL PLANTS 
METHANOL PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 


Boilers 
Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers. 
Executive summary, 7:33776 (PB—82-146184) 
Multi-objective decision-making for environmental regulations: 
air pollutant emission standards for coal-fired boilers, 7:33777 
(PB—82-146192) 
Employment 
Energy and labor use by rural manufacturing industries. Rural 
development research report, 7:34113 (PB—81-182412) 
ion 


Energy and labor use by rural manufacturing industries. Rural 
development research report, 7:34113 (PB—81-182412) 
Management 


Industrial energy management. June, 1976-December, 1981 
(citations from the Energy Data Base). Report for Jun 76- 
Dec 81, 7:34125 (PB—82-857012) 

Energy Recovery 

New York state industrial energy profile: Volume I. Final 

report, 7:34118 (PB—82-126848) 
Fuel Consumption 

New York state industrial energy profile: Volume I. Final 

report, 7:34118 (PB—82-126848) 


New York state industrial profile: Volume II. Final report, 
7:34119 (PB—82-126855) 
Indoor Air Pollution 
Assessment of commercially available instruments for on-line 
monitoring of workplace air, 7:34651 (ANL—81-62) 
Pollution Regulations 
Lead-acid battery manufacture: background information for 
promulgated standards, 7:33963 (EPA—450/3-79-028b) 
Productivity 
Factor demand in Swedish manufacturing industry with special 
reference to the demand for energy. instantaneous 
adjustment models: some results, 7:34110 (FOA-C—10175- 
M5) 
INDUSTRIAL RADIOGRAPHY 


See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 


Professional Personnel 


Visual acuity testing of radiographic inspectors 
nondestructive inspection. Final report, 7: 34477 7 @8—81- 


220006) 
Test Facilities 
Operation and modification of the HEDL Neutron 
Radiography Facility (NRF), 7:34534 (HEDL-SA—2400- 


Assessment of hazard potential from combustion of wastes in 
industrial boilers. Final report, June 1980-April 1981, 7:33463 
(PB—81-221889) 

Environmental Impacts 

Solid waste disposal practices: open dumps not identified. 

states face funding problems, 7:34705 (CED—81-131) 


Solid waste pyrolysis processes and plants. January, 1976-July, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Jul 81, 7:33449 (PB—81-868598) 

Residues 
Solid waste disposal practices: open dumps not identified. 
states face funding problems, 7:34705 (CED—81-131) 
INDUSTRY 
See also AEROSPACE INDUSTRY 
AGRICULTURE 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
PLASTICS INDUSTRY 
RUBBER INDUSTRY 
SOLAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 


Air Pollution 
Emissions assessment of conventional stationary combustion 
systems: Volume V: Industrial combustion sources. Final 
report, September 1976-April 1981, 7:34668 (PB—81-225559) 
Research 


Challenge of the research complex, proceedings, 7:33979 
Challenge of the research complex, papers-communications, 
7:33980 
Energy Consumption 
Energy use from 1973 to 1980: the role of improved energy 
efficiency, 7:34056 (ORNL/CON—79) 
Fuel Substitution 
Economic activity and energy demand - link to energy flow 
example: France (EC energy modelling, Level II, Phase I), 
7:34042 (PB—81-217911) 
Power Demand 
Forecasting in-plant electricity generation in the industrial 
sector, 1980 to 2000. Final report, 7:33991 (EPRI-EA—2163) 
Productivity 
Economic activity and energy demand - link to energy flow 
example: France (EC energy modelling, Level II, Phase I), 
7:34042 (PB—81-217911) 
INFORMATION 
Communications 
Hello out there. Are you reading me, 7:35283 (LA-UR—81- 
3792) 


. INFORMATION RETRIEVAL 


System of selective disemination of information at ININ. 

ININ-4 Serie divulgacion, 7:35338 (INIS-mf—6574) 
INFORMATION SYSTEMS 
Data Base Management 

Data definition in SIR/DBMS as oui to the 1980 US 
Census, 7:35306 (LBL—13851) 

Developing data bank systems in applied research 
organizations: an overview and a case study, 7:35325 
(LBL—13851) 





INFORMATION SYSTEMS 
Data Base Management 


Why are commercial database management systems rarely used 
for research data, 7:35305 (LBL—13851) 
Information Retrieval 
Directory driven system for large statistical databases, 7:35298 
(LBL—13851) 
INFRARED RADIATION 
Simulation 
Evaluation of infrared simulation data. Final report 1 Dec 79- 
31 Oct 80, 7:34623 (AD-A—105872/6) 
INFRARED THERMOGRAPHY 
Radiation Detectors 
Thermal-infrared detection, 7:34595 (INIS-mf—6851) 
INHOMOGENEOUS PLASMA 
Absorption 
Hot electrons produced by resonance absorption in a 
microwave-plasma interaction, 7:35207 
Wave Propagation 
Hot electrons produced by resonance absorption in a 
microwave-plasma interaction, 7:35207 
INJECTION WELLS 
Optimization 
Improving the injectability of high-salinity brines for disposal 
or waterflooding operations, 7:33291 (UCRL—86503) 
INLAND WATERWAYS 
Low-Head Hydroelectric Power Plants 
New York State barge canal system, 7:33553 (CONF- 
8106137—Vol.2) 
Power Potential 
New York State barge canal system, 7:33553 (CONF- 
8106137—Vol.2) 
INORGANIC ION EXCHANGERS 


See also ZEOLITES 
Inorganic ion exchangers for the selective adsorption of 
uranium and plutonium from fission product solutions, 
7:33335 (EIR—380) 
Possible application of inorganic gel ion exchangers in nuclear 


power plants, 7:33386 (INIS-mf—6897) 
INSECTICIDES 
Metabolism 
Carbaryl and monocrotophos residues in cottonseed products. 
Part of a coordinated programme on isotopic tracer-aided 
studies of chemical residues in cotton seed, feed, oil and 
related products. Final report for the period 1 June 1975 - 30 
June 1980, 7:34778 (AEA-R—1619-F) 
INSECTS 
Biological Radiation Effects 
US plant and radiation dosimetry experiments flown on the 
soviet satellite COSMOS 1129. Final report, 7:34796 
(NASA-TM—81288) 
IN-SERVICE INSPECTION 
Evaluation of flaw characteristics and their influence on 
inservice inspection reliability (PWR; BWR), 7:33799 (PNL- 
SA—8505) 
Ultrasonic Testing 
Ultrasonic imaging techniques for real-time in-service 
inspection of nuclear power reactors. Progress report Oct 
79-Dec 80, 7:33849 (NUREG/CR—2154) 
IN-SITU GASIFICATION 
Bench-Scale Experiments 
Pilot plant to simulate in-situ gasification, 7:32956 (ANL—81- 
62) 
Principles of gasification reactions in in-situ gasification, 
7:32996 
Chemical Reactions 
Principles of gasification reactions in in-situ gasification, 
7:32996 
Environmental Impacts 
Environmental effects of coal technologies, research needs: a 
report to the Federal Interagency Committee on the Health 
and Environmental Effects of Energy Technologies. Final 
report, 7:33138 (PB—81-220824) 
Simulation 
— to simulate in-situ gasification, 7:32956 (ANL—81- 
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IN-SITU RETORTING 
Mathematical Models 
Mathematical model to simulate horizontal in situ oil shale 
retorting (Including flame front override), 7:33307 (ANL— 
81-62) 
INSOLATION 
See also SOLAR FLUX 
Mathematical Models 
Radiation budget measurement/model interface research, 
7:34642 (NASA-CR—165000) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRAL EQUATIONS 
Coupled Channel Theory 
Unitary approach to the coupling between the NN and 7NN 
channels, 7:35040 (FIAS-R—72) 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTING BOSON MODEL 
Band structure and nuclear dynamics, 7:35131 
(DOE/ER/10576—3) 
Dipoles 
Dipole states in the interacting boson model, 7:35134 (UM-P— 


Power pooling in the United States, 7:34014 (FERC—0049) 
Reliability 
Power pooling in the United States, 7:34014 (FERC—0049) 
INTERFACES 
Equilibrium fluctuations in fluid layers: Effects of transport 
across fluid-solid interfaces, 7:35017 
Momentum Transfer 
Equilibrium fluctuations in fluid layers: Effects of transport 
across fluid-solid interfaces, 7:35017 
INTERFEROMETERS 
Design 
Phase modulation interferometer for ICF target 
characterization, 7:35245 
Fabrication 
Phase modulation interferometer for ICF target 
characterization, 7:35245 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMETALLIC COMPOUNDS 
Powder Metallurgy 
Method of preparing powders of intermetallides, 7:34254 (LA- 
tr—81-43) 
Pyrolysis 
Method of preparing powders of intermetallides, 7:34254 (LA- 
tr—81-43) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 


Carburetors 
Evaluation of the Landrum mini-carbs air bleed. Technical 
report, 7:34178 (PB—82-142100) 
Exhaust Gases 
Air quality analysis for the revised gaseous emission 
regulations for 1984 and later model year light duty trucks 
and heavy duty engines. Technical report, 7:34697 (PB—82- 
122144) 
Application for certification 1981 model year heavy-duty 
engines - Caperpillar, 7:34157 (PB—81-200115) 
Application for certification 1981 model year heavy-duty 
engines - Cummins, 7:34158 (PB—81-200123) 
Ignition Systems 
EPA evaluation of the Autosaver under section 511 of the 
Motor Vehicle Information and Cost Savings Act. Technical 
report, 7:34092 (PB—81-220840) 
Knock sensor vehicle test program. Technical report, 7:34177 
(PB—82-139478) 
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Knock Control 
Knock sensor vehicle test program. Technical report, 7:34177 
(PB—82-139478) 
Pollution 
Air quality analysis for the revised gaseous emission 
regulations for 1984 and later model year light duty trucks 
and heavy duty engines. Technical report, 7:34697 (PB—82- 
122144) 
Specifications 
Application for certification 1981 model year heavy-duty 
engines - Caperpillar, 7:34157 (PB—81-200115) 
Application for certification 1981 model year heavy-duty 
engines - Cummins, 7:34158 (PB—81-200123) 
Technology Assessment 
Review of alternate automotive engine fuel economy. Final 
report January-October 78, 7:34155 (PB—81-186652) 
INTERNAL ELECTROMAGNETIC PULSES 
One-Dimensional Calculations 
The finite element method applied to the System-Generated 
Electromagnetic Pulse boundary layer. Doctoral thesis, 
7:34620 (AD-A—101144/4) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTELLAR SPACE 
Absorption Spectra 
Observations of the interstellar medium with IUE, 7:34877 
(NASA-CP—2171) 
Carbon Monoxide 
Search for interstellar molecules in the spectra of highly 
reddened stars, 7:34881 (NASA-CP—2171) 
Chemical Composition 
Compressed cloud in the Vela supernova remnant, 7:34882 
(NASA-CP—2171) 
Formaldehyde 
Hydroxycarbene (HCOH) and protonated formaldehyde: Two 
potentially observable interstellar molecules, 7:34926 
Hydrocarbons 
Hydroxycarbene (HCOH) and protonated formaldehyde: Two 
potentially observable interstellar molecules, 7:34926 
Silicon 
Interstellar abundance determination using IUE data, 7:34879 
(NASA-CP—2171) 
INTOR TOKAMAK 
Design 


U.S. conceptual design contribution to the Inter Phase I 
workshop, 7:35272 
INVERTERS 
Computerized Control Systems 
Microcomputer control of a consolidation/inverter system for 
combined cycle MHD power generation, 7:34025 (ANL— 
81-62) 
IODINE 
Environmental Transport 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
Solidification 
Metallization of some simple systems, 7:35152 (UCRL—86483) 
Sorption 
Iodine sorption on low-chromium alloy steel, 7:33817 
(ORNL/TM—7755) 
IODINE ISOTOPES 
Isotope Ratio 
Measurements of Br and I isotopes with a negative surface 
ionization ion source, 7:35123 (IA—1364) 
Radiopharmaceuticals 
Design, synthesis, and evaluation of new organomedicinal 
radiopharmaceuticals. Progress report, March 1, 1981- 
February 28, 1982, 7:34754 (DOE/EV/04115—T2) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 


See also CARBON 12 BEAMS 
LITHIUM 7 BEAMS 
OXYGEN 16 BEAMS 
SILICON 28 BEAMS 


IRELAND 
Energy Demand 


Laser Power Transmission 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Pulsed Irradiation 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
PHOTON-ION COLLISIONS 
Ton 
Molecular axis alignment in beam-foil experiments, 7:35007 
(IKF—39) 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
Chemical Radiation Effects 
Radiation effects on amberlite IRA-938 and bio-rad AG MP-50 
ion exchange resins (Gamma radiation), 7:34400 (RFP— 
3167) 
ION SOURCES 
See also PENNING ION SOURCES 
Computerized Simulation 
Steady state numerical solution of magnetically insulated 
charge flow in coaxial geometry. Memorandum report, 
7:35217 (AD-A—108633/9) 
Meetings 
Polarized proton ion sources, 7:35002 
Performance 
A universal solid ion source. Technical report, 7:33437 (PB— 
81-223208) 
ION WAVE INSTABILITY 
Nonlinear Problems 
Limit cycle behaviour of the bump-on-tail and ion-acoustic 
instability, 7:35184 (RISO-M—2235) 
ION-ATOM COLLISIONS 
Dissociation 
Quantum beat spectroscopy of molecular heavy ions, 7:35006 
(IKF—39) 
Internal Pair Production 
Differential positron production probability in quasiatomic 
systems, 7:35005 (IKF—39) 
IONIZATION CHAMBERS 
Calibration 
Absorbed dose determination with ionization chambers in 
photon and electron beams, 7:35144 (IAEA-TECDOC—249) 
IONIZING RADIATIONS 
Mutagen Screening 
Ionization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
IONOSPHERE 


See also D REGION 
F REGION 


Density 
Sounding rocket program aeronomy: Experiments for small 
sounding rockets to measure ion and electron density at 
heights between 40 and 100 km. Problems, development and 
results. Final report, 7:34962 (BMFT-FB-W—80-012) 
Electron Density 
Sounding rocket program aeronomy: Experiments for small 
sounding rockets to measure ion and electron density at 
heights between 40 and 100 km. Problems, development and 
results. Final report, 7:34962 (BMFT-FB-W—80-012) 
Magnetic Storms 
Magnetospheric sounding rocket program: the magnetometer 
experiment in the substorm phenomena payload. Final 
report, 7:34947 (BMFT-FB-W—79-34) 
Rayleigh Waves 
Ionospheric tidal wave, 7:34949 (INIS-mf—6854) 
IONOSPHERIC STORMS 
Airglow 
Large storms: airglow and related measurements. VIf 
observations, volume 4, 7:34955 (NASA-TM—84022) 
IRELAND 
Energy Demand 
Input-output and energy demand models for Ireland. Data 
collection report. Part I: explor. Part II: edm, 7:33953 (PB— 
82-123225) 





Catalyzed gasification of various coals, 7:33004 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Chemical State 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Comparative Evaluations 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Crystal Doping 
Search for magnetism in hcp €-Fe, 7:34223 
Doped Materials 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Ductility 
Effect of grain boundary chemistry on the intergranular 
fracture of iron at cathodic potentials, 7:34246 
Electrochemical Coating 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Electrodeposition 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Embrittlement 
Effect of grain boundary chemistry on the intergranular 
fracture of iron at cathodic potentials, 7:34246 
Fracture Properties 
Effect of grain boundary chemistry on the intergranular 
fracture of iron at cathodic potentials, 7:34246 
Hep Lattices 
Search for magnetism in hcp €-Fe, 7:34223 
Ton Collisions 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
Ton Implantation 
Investigations on hydrogen in metals, 7:34258 (IKF—39) 
Isotope Dating 
Carbon-14 dating of an iron bloom associated with the voyages 
of Sir Martin Frobisher, 7:34354 


Magnetism 
Search for magnetism in hcp €-Fe, 7:34223 
Microstructure 


Determination of vacancy mechanism for grain boundary self- 
diffusion by computer simulation, 7:34251 
Moessbauer Effect 
Search for magnetism in hcp €-Fe, 7:34223 
Oxidation 
Initial stages of high-temperature metal oxidation, 7:34213 
Photoelectron Spectroscopy 
Initial stages of high-temperature metal oxidation, 7:34213 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Redox Potential 
Initial stages of high-temperature metal oxidation, 7:34213 
Removal 
Removal of iron and manganese from mine water effluents, 
7:33133 
Self-Diffusion 
Determination of vacancy mechanism for grain boundary self- 
diffusion by computer simulation, 7:34251 
Sputtering 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Tissue Distribution 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 
X-Ray Spectra 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
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X-Ray Spectroscopy 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
IRON 56 TARGET 
Photonuclear Reactions 
Investigation of the °*Fe(y,n)"*Fe and °’Fe(y,n)"*Fe reactions 
near the threshold, 7:35098 (INIS-SU—44) 
IRON 57 
Moessbauer Effect 
Moessbauer study of superconducting LaFe,P12, 7:34230 
IRON 57 TARGET 
Photonuclear Reactions 
Investigation of the *Fe(y,n)®*Fe and °’Fe(y,n)**Fe reactions 
near the threshold, 7:35098 (INIS-SU—44) 
IRON ALLOYS 
State 
Comparison of the phonon densities of states of the metallic 
glass FeyoZreo with 1% and with 7% krypton, 7:34203 
(KFK—3051) 
Auger Electron Spectroscopy 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Electronic Structure 
Auger CVV spectra as a probe of the electronic structure of 
metallic glasses, 7:34317 
Neutron Diffraction 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
Spin-wave dispersion relations in disordered Fe-V alloys, 
7:34239 
Recovery 
Process for recovering chromium and other metals from 
superalloy scrap. Report of investigations, 7:34122 (PB—82- 
145418) 
Ruptures 
Creep rupture bending test of 20 percent cold-prestrained ni-fe- 
cr alloy straight tubes at 1100 f(593 c), 7:34242 
Sorptive Properties 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Spin Waves 
Spin-wave dispersion relations in disordered Fe-V alloys, 
7:34239 
Structure Factors 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
Vibrational States 
Comparison of the phonon densities of states of the metallic 
glass FeyoZreo with 1% and with 7% krypton, 7:34203 
(KFK—3051) 
IRON COMPOUNDS 
Chemical Reactions 
Quenching of methylene blue (S:) by Fe(III), 7:34371 
Impregnation 
Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 
IRON NITRATES 
Impregnation 
Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 
IRON OXIDES 
Catalytic Effects 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Chemical State 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Electrochemical Coating 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Electrodeposition 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
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Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 

Equilibrium 

Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 

Formation Heat 

Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 


Spectroscopy 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Sputtering 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
X-Ray Spectroscopy 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
IRON PHOSPHIDES 
Magnetic Moments 
Moessbauer study of superconducting LaFe,P:2, 7:34230 
Superconductivity 
Moessbauer study of superconducting LaFe,P:2, 7:34230 
IRON-AIR BATTERIES 
Electrodes 
Iron active electrode and method of making same (Patent), 
7:33945 
IRON-NICKEL BATTERIES 
Electrodes 
Iron active electrode and method of making same (Patent), 
7:33945 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOCHRONOUS CYCLOTRONS 
See also TRIUMF CYCLOTRON 
Magnet Pole Pieces 
New magnet pole shape for isochronous cyclotrons, 7:34492 
(BNL—29200) 
Magnetic Fields 
New magnet pole shape for isochronous cyclotrons, 7:34492 
(BNL—29200) 
ISOENZYMES 
Biological Indicators 
Bioluminescence monitor and method for enzymatic 
determinations (Patents), 7:34604 
ISOTOPES 
See also DAUGHTER PRODUCTS 
FISSION PRODUCTS 
RADIOISOTOPES 
Catalogs 
Catalogue of chemical and isotopic nuclear reference materials, 
7:33348 (PB—81-216319) 
ISRAEL 
Uranium in the Negev phosphates, 7:34863 (IA—1364) 
ISX TOKAMAK 


Gettering experience in ISX or titanium is good for your 
health, 7:35259 
Joule Heating 
Gettering experience in ISX or titanium is good for your 
health, 7:35259 ° 
Limiters 
Advanced limiters for ISX, 7:35256 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAERI 
(Japanese Atomic Energy Research Institute.) 
Programs 


Historical review of radiation research in Japan, 7:34811 


KAONS 
Weak Hadronic Decay 


JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Nuclear Industry 
Historical review of radiation research in Japan, 7:34811 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JET MODEL 
Partons 
Parton transverse momentum corrections in leptoproduction 
jet cross sections, 7:35037 (DESY—81-024) 
JETS 
Gas Flow 
Gas jet IF targets, 7:35265 
Interferometry 


Gas jet IF targets, 7:35265 
Schlieren Method 
Gas jet IF targets, 7:35265 
JIGS 
M 


onocrystals 
Simple jig for orienting and polishing a single crystal, 7:34428 
Orientation 


Simple jig for orienting and polishing a single crystal, 7:34428 
Polishing 


Simple jig for orienting and polishing a single crystal, 7:34428 
JIPP STELLARATOR 
High-Frequency Heating 
Observation of lower hybrid current drive in the JIPP T2 
Torus:C, 7:35177 (IPPJ—524) 
JOSEPHSON JUNCTIONS 
Meetings 
Transient effects in Josephson junctions. Final report, 7:34418 
(AD-A—101165/9) 
Research Programs 
Superconducting electronics. Final technical report 1 July 
1977-31 December 1980, 7:34419 (AD-A—108402/9) 
Transients 
Transient effects in Josephson junctions. Final report, 7:34418 
(AD-A—101165/9) 
JUPITER PLANET 
Planetary Magnetospheres 
Energetic oxygen and sulfur ions in the Jovian magnetosphere, 
7:34897 (NASA-CR—164860) 
Polar-Cap Aurorae 
Observations of polar aurora on Jupiter, 7:34876 (NASA-CP— 
2171) 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS 
Injection Wells 
Enhanced oil-recovery operations in Kansas, 1979. Energy 
Resources Series 17, 7:33262 (NP—2902040) 
KAON PLUS-PROTON INTERACTIONS 
Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 
KAONS 
Particle Production 
Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 
Weak Hadronic Decay 
Connection between nonleptonic Ksub(27r) and Dsub(K7) 
decays and constraints on the quark-spectator model, 7:35048 
(UM-P—81/44) 





KAONS 
Weak Hadronic Decay 


KELP 
See SEAWEEDS 
KENTUCKY 
Natural Gas Deposits 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 


Flame radiation control in high temperature furnaces, 7:33243 
(ANL—81-62) 
KETENES 


Methylene singlet—triplet energy splitting by molecular beam 
photodissociation of ketene, 7:34983 
KETO ACIDS 
(For CARBOXYLIC ACIDS only.) 


Relationships between nitrogen metabolism and photosynthesis, 
7:34747 
KINETIN 
Response Modifying Factors 
Effect of kinetin on the growth of gamma irradiated soybean 
culture, 7:34790 (IA—1364) 
KNOCK-ON ELECTRONS 
' See ELECTRONS 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRYPTON 
Ton-Atom Collisions 
Contribution of the K shell ionization to the charge 
distribution in sulfur-rare gas collisions, 7:35011 (IKF—39) 
KRYPTON 86 REACTIONS 
Precompound-Nucleus Emission 
Search for precompound neutron emission in the *Kr + Er 
system at 12 MeV/u, 7:35110 (IKF—39) 
KRYPTON COMPOUNDS 
Photoionization 
Photoionization of the neon—rare gas dimers NeAr, NeKr, 
and NeXe, 7:34386 
KRYPTON IONS 
Collisions 
High resolution continuous wave laser induced fluorescence 
spectroscopy of sputtered Zr atoms, 7:34992 
KRYPTONATES 
See KRYPTON COMPOUNDS 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 


LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 
Chemical Preparation 
Enzymatic synthesis and purification of **P-labelled 
ribonucleotides, 7:34406 (LA—1364) 
LAKES 
Geochemical Surveys 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBX—264-81) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Christian NTMS Quadrangle, Alaska, 
7:33325 (GIBX—205-81) 


Planning for mine-cut lakes, 7:33198 

Simulation and optimization of acid mine drainage abatement 
alternatives, 7:33199 

Sedimentation 

Lead-210 analyses of sediment accumulation rates in five 

Southern Illinois surface mine lakes, 7:34721 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
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LAMBDA PARTICLES 
Particle Production 
Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 
LAMBDA-2250 RESONANCES 
Hadronic Particle Decay 
New decay mode of the charmed baryon, Ai/sub c/—>2°r*, 
7:35034 
Particle Production 
New decay mode of the charmed baryon, A*/sub c/—>2°r*, 
7:35034 
LAMINAR FLOW 
Measuring Methods 
Further observations on transition in a pipe, 7:34472 
Numerical Solution 
Numerical studies of transition in planar shear flows, 7:34473 
LAND LEASING 
Taxes 
Summary and status report of the mineral lease and severance 
tax fund. Fifth annual report to the Colorado State 
Legislature 1982, 7:34002 (NP—2902476) 
LAND RECLAMATION 
Cost 
Final highwall reduction planning to reduce reclamation costs 
for modified area mining, 7:33151 
Cultivation Techniques 
Some effects of vegetative competition and fertilizer on 
growth, survival, and tip moth damage in loblolly pine 
planted on alkaline shale surface mine spoil, 7:34781 
Environmental Effects 
Mine drainage abatement at Lake Hope State Park, Ohio, 
7:33454 
Runoff water quality from reclaimed mining areas in the arid 
southwest: a case study, 7:33186 
Environmental Impacts 
Biological assessment: possible impacts of exploratory drilling 
in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
7:33274 (EGG—1183-2441) 
Hydrology 
Computer analysis of groundwater and surface water, a 
program to analyze the data, 7:33161 
Land Use 
Planning for postmining land use, 7:34713 
Planning for mine-cut lakes, 7:33198 
Reclamation of a strip mine to provide a recreation area, 
7:33196 
Meetings 
1981 symposium on surface-mining hydrology, sedimentology, 
and reclamation, 7:33145 
Planning 
Critical links between baseline studies and development of 
revegetation and wildlife restoration plans, 7:33195 
Final highwall reduction planning to reduce reclamation costs 
for modified area mining, 7:33151 
Planning integrated mining and reclamation operations in area 
strip coal mines, 7:33147 
Pollution Control 
Management practices for fish and wildlife on surface mined 
lands in northern Appalachia, 7:33197 
Ponds 
Sedimentation ponds and their impact on water quality, 
7:34730 
Research Programs 
Mining-land reclamation: ORNL and the abandoned coal 
mines, 7:33966 
Rehabilitation of disturbed arid lands: long-range planning and 
the role of mycorrhizae in rehabilitation, 7:33152 
Revegetation 
Chemical amendment and irrigation effects on sodium 
migration and vegetation characteristics in sodic mine soils 
in the Northern Great Plains, 7:33191 
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Detrital processes controlling the accumulation of forest floor 
litter on black locust revegetated surface mines in north 
central West Virginia, 7:33176 

Differential performance of trees planted on reclaimed surface 
mined land, 7:33166 

Direct seeding sawtooth oak on surface mine spoil, 7:33194 

Evaluation of natural revegetation of problem spoil banks, 
7:33177 

Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 

Recent advances in the selection and enhancement of plant 
materials: applications for native plants to revegetate arid 
mined lands, 7:34749 

Relative effectiveness of some coal mine refuse revegetation 
techniques: leachate quality, 7:33178 

Rooting characteristics of grasses on topsoiled surface mines, 
7:33165 

Row crop yield response to soil horizon replacement after 
surface mining, 7:33188 

Three case studies on row crop production on mined land, 
7:33193 

Trees respond to sewage sludges in reforestation of acid spoil, 
7:33169 

Use of slow release fertilizers when planting sycamore, yellow 
poplar and cottonwood seedlings on surface mined land, 
7:33190 

Utilization of municipal sludge for woody biomass production 
on mined land, 7:33172 

Runoff 

Runoff water quality from reclaimed mining areas in the arid 

southwest: a case study, 7:33186 
Simulation 

Simulation of infiltration in a sewage sludge amended mine 

soil, 7:33173 
Soils 
Rooting characteristics of grasses on topsoiled surface mines, 


LANTHANUM BORIDES 
Neutral Beam Sources 
Long-pulse ion source for neutral-beam applications, 7:34986 
LANTHANUM COMPOUNDS 
Fluorescence Spectroscopy 
High pressure luminescence studies, 7:34372 
LANTHANUM PHOSPHATES 
Fluorescence 
Vibronic spectra of Gd* in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
Infrared Spectra 
Vibronic spectra of Gd** in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
Raman Effect 
Vibronic spectra of Gd* in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
LANTHANUM PHOSPHIDES 
Superconductivity 


Moessbauer study of superconducting LaFe,P12, 7:34230 
LASER IMPLOSIONS 
Wavelength scaling for reactor-size laser fusion targets. 
Memorandum report, 7:35216 (AD-A—108547/1) 
Plasma Density 
Gas jet IF targets, 7:35265 
Plasma Simulation 
Gas jet IF targets, 7:35265 
LASER MATERIALS 
Evaluation 
High power infrared laser window materials (LQ-10 program). 
Quarterly progress report No. 3, 1 jul-30 sep 71, 7:34435 
(AD—891555/5) 
LASER MIRRORS 
Cooling Systems 
Flow attenuator for use with liquid cooled laser mirrors 
(Patent), 7:34467 
LASER RADIATION 
Resonance 


Absorption 
Resonance absorption of laser light by warm and cold plasmas. 
Master's thesis, 7:35166 (AD-A—100802/8) 
LASER SPECTROSCOPY 
Hanle effect in Faraday rotation: a new technique, 7:34968 
(DOE/ER/04629—T4) 


7:33165 
LAND TRANSPORT 
Energy Consumption 
Energy saving through redistribution of the transport of goods, 
7:34097 (PB—82-145293) 
LAND USE 
Comparative Evaluations 
Surface mining: soil, coal, and society (USA), 7:34712 (PB— 
82-145939) 
Efficiency 
Greater energy efficiency can be achieved through land use 
management. Report to the Congress, 7:34135 (PB—82- 
145582) Coatings 
Legal Aspects Automated computer analysis of x-ray radiographs greatly 
Cumulative hydrologic impact and unsuitability designation, facilitates measurement of coating thickness variations in 
7:33162 laser fusion targets, 7:35244 
Management Defects 
Greater energy efficiency can be achieved through land use Efficient method to characterize laser fusion target defects 
management. Report to the Congress, 7:34135 (PB—82- more complex than nonconcentricity, 7:35263 
145582) Phase modulation interferometer for ICF target 
LANDFILLS characterization, 7:35245 
See SANITARY LANDFILLS Physical measurements of inertial fusion targets, 7:35262 


Combination ring cavity and backward Raman waveguide 
amplifier (Patent), 7:34468 
Raman Spectra 
Application of the MOLE in post-nuclear accident 
characterization, 7:33882 (EGG-M—08881) 
LASER TARGETS 


Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Preparation of multishell ICF target plastic foam cushion 
materials by thermally induced phase inversion processes, 
7:34285 
Electron Microscopy 
Physical measurements of inertial fusion targets, 7:35262 
Fabrication 
Fabrication of thin-wall, freestanding inertial confinement 
fusion targets by chemical vapor deposition, 7:35247 
Holography 
Applications of holographic interferometry to cryogenic ICF 
target characterization, 7:35264 


Optical spectral characteristic analysis of telephoto, 7:34701 
(INIS-mf—6851) 
LANGMUIR PROBE 
Preliminary Langmuir probe results on the CTX gun 
experiment, 7:35181 (LA—9120-MS) 


Structural phase transition in LaAgsub(x)Insub(1-x), 7:34257 
(IKF—39) 
Lattice Vibrations 
Lattice dynamics of the laves phase compounds LaAl: and 
YAhk, 7:34202 (KFK—3051) 
Laves Phases 
Lattice dynamics of the laves phase compounds LaAl, and 


Applications of holographic interferometry to cryogenic ICF 
YAh, 7:34202 (KFK—3051) 


target characterization, 7:35264 





Interferometry 


Phase modulation interferometer for ICF target 
characterization, 7:35245 
Physical measurements of inertial fusion targets, 7:35262 
Laser Implosions 
Wavelength scaling for reactor-size laser fusion targets. 
Memorandum report, 7:35216 (AD-A—108547/1) 
Light Scattering 
Physical measurements of inertial fusion targets, 7:35262 
Measuring Instruments 
Physical measurements of inertial fusion targets, 7:35262 
Measuring Methods 
Physical measurements of inertial fusion targets, 7:35262 
Microradiography 
Physical measurements of inertial fusion targets, 7:35262 
M 


orphology 
Efficient method to characterize laser fusion target defects 
more complex than nonconcentricity, 7:35263 
Pulsed Irradiation 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Resolution 
Physical measurements of inertial fusion targets, 7:35262 
Reviews 
Physical measurements of inertial fusion targets, 7:35262 
Roughness 
Physical measurements of inertial fusion targets, 7:35262 


Physical measurements of inertial fusion targets, 7:35262 
X-Ray Radiography 
Automated computer analysis of x-ray radiographs greatly 
facilitates measurement of coating thickness variations in 
laser fusion targets, 7:35244 
LASER WELDING 
Neodymium Lasers 
Nd:YAG laser beam diagnostics, 7:34465 (SAND—81-0011C) 
LASER-PRODUCED PLASMA 
Data 
Image digitization, preprocessing and visualisation system, 
7:35215 
Hard X Radiation 
Hard x-ray imaging of laser plasmas using medical technology, 
7:35212 
Plasma Diagnostics 
Catoptric x-ray optical system (for use in laser-fusion 
diagnostics). Annual technical report 1 oct 80-30 sep 81, 
7:35169 (AD-A—109037/2) 
X-Ray Spectra 
ARGUS laser plasma experiments at 1.06 zm, 0.53 ym and 
0.35 pm, 7:35242 (UCRL—86911) 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
NEODYMIUM LASERS 


SEMICONDUCTOR LASERS 
SOLID STATE LASERS 


Modulation 
An improved electro-optical modulator for an electro-optically 
modulated laser, 7:34469 
Research Programs 
Competition effects in lasers. Final report 1 October 1980-30 
September 1981, 7:34456 (AD-A—108658/6) 
Windows 
High power infrared laser window materials (LQ-10 program). 
Quarterly progress report No. 3, 1 jul-30 sep 71, 7:34435 
(AD—891555/5) 
LATIN AMERICA 
See also MEXICO 
Small-Scale Hydroelectric Power Plants 
Computer model for evaluation of small scale hydroelectric 
projects in Latin America, 7:33496 (CONF-8106137—Vol.2) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Algorithms 
Exact real-space renormalization group and new truncation 
algorithms for lattice theories, 7:35073 
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Hadronic Particle Decay 
tho—77 in the SLAC lattice quantum-chromodynamic theory, 
7:35054 
Lie Groups 
Cross-over points in lattice gauge theories with continuous 
gauge groups, 7:35071 (NBI-HE—81-26) 
Phase Transformations 
Phase transition in SU (6) lattice gauge theory, 7:35065 
Renormalization 
Exact real-space renormalization group and new truncation 
algorithms for lattice theories, 7:35073 
SU-2 Groups 
Phase structure of SU(2) and SU(3) lattice gauge theories, 
7:35070 (NBI-HE—81-25) 
SU-3 Groups 
Phase structure of SU(2) and SU(3) lattice gauge theories, 
7:35070 (NBI-HE—81-25) 
SU-6 Groups 
Phase transition in SU (6) lattice gauge theory, 7:35065 
LAVA 
Chemical Composition 
Airborne radiological sampling of Mount St. Helens plumes, 
7:34689 (PB—81-213795) 
Radiation Monitoring 
Airborne radiological sampling of Mount St. Helens plumes, 
7:34689 (PB—81-213795) 
LAVES PHASES 
Lattice Vibrations 
Lattice dynamics of the laves phase compounds LaAle and 
YAh, 7:34202 (KFK—3051) 
LAWRENCE LIVERMORE LABORATORY 
Computer Networks 
Delta-t protocol specification: working draft, 7:35334 (UCID— 
19293) 
Personnel 
Malignant melanoma among employees of Lawrence 
Livermore National Laboratory, 7:34804 
LEACHATES 
Chemical Analysis 
Evaluation of laboratory-produced leachates used for 
environmental assessment of coal refuse, 7:33156 
Chemical Composition 
Composition and toxicity of solid-waste leachates from 
industrial coal gasifiers, 7:33124 (CONF-811212—14) 
Preliminary evaluation of uranium mill tailings conditioning as 
an alternative remedial action technology, 7:33361 (LA- 
UR—81-3766) 
Extraction 
Evaluation of laboratory-produced leachates used for 
environmental assessment of coal refuse, 7:33156 
Monitoring 
Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 
Toxicity 
Composition and toxicity of solid-waste leachates from 
industrial coal gasifiers, 7:33124 (CONF-811212—14) 
LEAD 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Ton-Atom Collisions 
Differential positron production probability in quasiatomic 
systems, 7:35005 (IKF—39) 
Influence of the hole production on the emission of 
quasimolecular radiation, 7:35012 (IKF—39) 
Magnetic Flux 
Distribution of pinning forces on trapped flux in a Type I 
superconductor*, 7:34237 
Neutron Dosimetry 
Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 
Recovery 
Electrolytic method for recovery of lead from scrap batteries. 
Report of investigations, 7:34121 (PB—82-141045) 
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LEAD 208 TARGET 
Argon 40 Reactions 
Elastic and inelastic scattering of “Ar from *°*Pb, 7:35116 
(IKF—39) 
Investigation of mass and charge transfer in heavy ion 
reactions, 7:35117 (KF—39) 
Neutron Reactions 
E2 isovector giant resonance as seen through the capture of 
fast neutrons, 7:35122 (DOE/ER/01388—503) 
LEAD 209 
Energy Levels 
E2 isovector giant resonance as seen through the capture of 
fast neutrons, 7:35122 (DOE/ER/01388—503) 
LEAD IONS 
Ton-Atom Collisions 
1s sigma-excitation in ‘superheavy’ collision systems, 7:35013 
(KF—39) 
Influence of the hole production on the emission of 
quasimolecular radiation, 7:35012 (IKF—39) 
LEAD-ACID BATTERIES 
Manufacturing 
Lead-acid battery manufacture: background information for 
promulgated standards, 7:33963 (EPA—450/3-79-028b) 
LEAK DETECTORS 


He leak detection in the presence of deuterium background in 
tokamak vacuum systems, 7:35250 
Operation 
He leak detection in the presence of deuterium background in 
tokamak vacuum systems, 7:35250 
LEASES 
Socio-Economic Factors 
Alaska OCS socioeconomic studies program. Technical report 
number 62. Statewide and regional economic and 
demographic systems, Beaufort Sea (71) impact analysis. 
Final report, 7:33270 (PB—82-141417) 
LEAVES 
Chemical Composition 
Mineral composition of two populations of leaves - green and 
iron chlorotic - of the same age all from the same tree, 
7:34744 (UCLA—12-1342) 
Reflectivity 
Spectral reflectance measurements of several leaves and plants, 
7:34702 (INIS-mf—6854) 
LEGUMINOSAE 


See also GLYCINE HISPIDA 
PHASEOLUS 


Growth 
Legume inoculation following seedling establishment in mine 
soils, 7:33148 
Nitrogen Fixation 
Legume inoculation following seedling establishment in mine 
soils, 7:33148 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LENSES 
Bibliographies 
Aspherical lenses: preparation and applications. January, 1975- 
July, 1981 (citations from the International Information 
Service for the Physics and Engineering Communities Data 
Base). Report for January 1975-July 1981, 7:33715 (PB—81- 
870966) 
Fabrication 
Aspherical lenses: preparation and applications. January, 1975- 
July, 1981 (citations from the International Information 
Service for the Physics and Engineering Communities Data 
Base). Report for January 1975-July 1981, 7:33715 (PB—81- 
870966) 
Uses 
Aspherical lenses: preparation and applications. January, 1975- 
July, 1981 (citations from the International Information 
Service for the Physics and Engineering Communities Data 
Base). Report for January 1975-July 1981, 7:33715 (PB—81- 
870966) 
LEPTONS 


See also ELECTRONS 
MUONS 


NEUTRINOS 
Pair Production 
Hadronic production of lepton pairs (experimental), 7:35028 
(LAL—80-40) 
Particle Kinematics 
Deleptonization and heating of proton-neutron stars, 7:34924 
Particle Production 
Recent results from PEP, 7:35030 (SLAC-PUB—2829) 
LEVEL INDICATORS 
Comparative Evaluations 
Level measurement and control solvent refined coal (SRC-I) 
pilot plant (Line plugging problems), 7:32951 (ANL—81-62) 


Application of neutron backscatter techniques to level 
measurement problems, 7:34516 (ANL—81-62) 
Level measurement and control solvent refined coal (SRC-I) 
pilot plant (Line plugging problems), 7:32951 (ANL—81-62) 
LIFE SPAN 
Statistical Models 
Age structure model of yellow perch in western Lake Erie, 
7:34740 
LIGHTING SYSTEMS 
Energy Efficiency 
Electrical energy reduction for army installations. Final report, 
7:34043 (AD-A—100837/4) 
LIGNITE 
Chemical Analysis 
Studies in the characterization of United States low-rank coals, 
7:33072 


Kinetic study of the direct hydrogenation of cokes of diffent 
lithotypes of lignite, 7:32993 


Studies in the characterization of United States low-rank coals, 
7:33072 
Lithotypes 
On the chemical composition of petrographic lithotypes of 
lignite, 7:33099 
Petrography 
On the chemical composition of petrographic lithotypes of 
lignite, 7:33099 
Production 
Lignite: the wonder fuel of South India, 7:33206 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
Comparative Evaluations 
Preliminary economic analysis of NO/sub x/ flue gas treatment 
processes using TVA and EPRI economic premises. Final 
report, 7:33125 (EPRI-CS—2075) 


Design 
Advanced limiters for ISX, 7:35256 
Efficiency 
Advanced limiters for ISX, 7:35256 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also FMIT LINAC 
Radioisotope Generators 
Radioisotope production linac, 7:34506 (LA-UR—81-3725) 
LIPS 
See ORAL CAVITY 
LIQUEFIED GASES 
Diffusion 
Heavy gas releases: recent dispersion research, 7:34680 
(UCRL—86583) 
LIQUEFIED NATURAL GAS 
Chemical Explosions 
Hazards to nuclear power plants from large liquefied natural 
gas (LNG) spills on water, 7:33920 (NUREG/CR—2490) 
Combustion 
Hazards to nuclear power plants from large liquefied natural 
gas (LNG) spills on water, 7:33920 (NUREG/CR—2490) 
Diffusion 
Heavy gas releases: recent dispersion research, 7:34680 
(UCRL—86583) 





Explosions 


Critical appraisal of mathematical models of explosive gas 
cloud dispersion. Final report, 7:33933 (PB—82-123365) 
Maritime Transport 
Natural gas: bulk carriers. January, 1974-July, 1981 (citations 
from Oceanic Abstracts). Report for January 1974-July 1981, 
7:33300 (PB—81-872269) 
Natural gas: marine transportation. 1964-October, 1981 
(citations from the NTIS Data Base). Report for 1964-Oct 
81, 7:33302 (PB—82-801648) 
LIQUEFIED PETROLEUM GASES 
Accidents 
LPG land transportation and storage safety. Final report, 
7:33265 (DOE/EV/06020—TS5) 
Diffusion 
Heavy gas releases: recent dispersion research, 7:34680 
(UCRL—86583) 


LPG land transportation and storage safety. Final report, 
7:33265 (DOE/EV/06020—TS) 


LPG land transportation and storage safety. Final report, 
7:33265 (DOE/EV/06020—TS) 


LPG land transportation and storage safety. Final report, 
7:33265 (DOE/EV/06020—TS5) 
LIQUID FLOW 
Mathematical Models 
Modeling double aquifer flow using a comprehensive potential 
and distributed singularities - 1. Solution for homogeneous 
permeability, 7:34845 
LIQUID FUELS 
Synthesis 
Minimally refined biomass fuel (Patent, carbohydrate-water- 
alcohol mixture), 7:33642 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID SCINTILLATION DETECTORS 
Efficiency 
Determination of the absolute neutron efficiency of NE 213 
detectors, 7:34587 (IKF—39) 
LIQUID WASTES 
See also WASTE WATER 
Possible minimization of the production of radioactive liquid 
wastes in WWER type nuclear power plants, 7:33815 (INIS- 
mf—6897) 
LIQUIDS 
Dielectric Properties 
Ionization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
Recrystallization 
Macroscopic theory of pulsed-layer annealing. III. 
Nonequilibrium segregation effects, 7:34319 


Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Chemical Reactions 
Reaction of Li with O:2 in the presence of He or Ar, 7:34350 
Energy Transfer 
Reaction of Li with O: in the presence of He or Ar, 7:34350 
LITHIUM 6 TARGET 
Hydraulics 
Water testing of the FMIT lithium target, 7:35229 (HEDL- 
SA—2502) 
LITHIUM 7 BEAMS 
Beam Neutralization 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
Beam Production 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
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LITHIUM 7 TARGET 
Neutron Reactions 
Measurement of the cross section for the /sup 7/Li(n,n't)/sup 
4/he reaction in the 7- to 9-MeV energy range, 7:35092 
LITHIUM IONS 
Electron-Ion Collisions 
Cross sections for inelastic electron-ion scattering in weak- 
coupling approximations, 7:34998 
“SULFUR BATTERIES 


Electrochemical cell having cyclindircal electrode elements 
(Patent), 7:33946 
LITHOTYPES 
Chemical Composition 
On the chemical composition of petrographic lithotypes of 
lignite, 7:33099 
Fractionation 
Chemical characterization of victorian brown coal lithotypes, 
7:33120 
Infrared Spectra 
Chemical characterization of victorian brown coal lithotypes, 
7:33120 
LIVER 
Metabolism 
Activity of certain enzymes in subcellular fractions of rat liver 
after flight on COSMOS 1129 biosatellite, 7:34795 (NASA- 
TM—76472) 
LIZARDS 
Habitat 
Biological assessment: possible impacts of exploratory drilling 
in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
7:33274 (EGG—1183-2441) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 


EBR-2 REACTOR 
SNR-1] REACTOR 


Breeding Blankets 

Trial application of the draft structural design criteria for 
breeder reactor core components to a typical blanket 
assembly duct, 7:33829 

Forced Convection 

Dynamics of inert gas bubbles in forced convective systems, 

7:33930 
Fuel Assemblies 

Nuclear reactor fuel-assembly duct-tube-to-handling-socket 

attachment system (LMFBR; Patent), 7:33832 
Fuel Cans 

State variable analysis of inelastic deformation of thin walled 

tubes, 7:33928 
Fuel Channels 
Nuclear reactor fuel-assembly duct-tube-to-handling-socket 
attachment system (LMFBR; Patent), 7:33832 
Fuel Elements 
EBR-II metallic driver fuel - a live option, 7:33830 
Fuel Pellets 

Application of robotics in a nuclear-fuel-furnace operation, 

7:33823 (HEDL-SA—2413-FP) 
Fuel Pins 

Application of robotics in a nuclear-fuel-furnace operation, 
7:33823 (HEDL-SA—2413-FP) 

Design of the fuels and materials examination facility (FMEF) 
neutron radiography facility for irradiated fuel, 7:33822 
(HEDL-SA—2403-FP) 

Operation and modification of the HEDL Neutron 
Radiography Facility (NRF), 7:34534 (HEDL-SA—2400- 
FP) 


Loss of Flow 
LMFBR loss of flow simulations in the Sodium Loop Safety 
Facility, 7:33929 
Primary Coolant Circuits 
Heat transfer to liquid sodium in the thermal entrance region, 
7:33824 (INIS-mf—6704) 
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Reactor Accidents 
LMFBR aerosol release and transport program. Quarterly 
progress report, July-September 1981, 7:33912 
(NUREG/CR—2299-Vol.3) 
SAS3DC: A computer program to describe accidents in 
LMFBRs, 7:33900 (KFK—3101) 
Reactor Core Disruption 
Particle size distribution from condensation in ORNL CDV 
tests in argon. Technical report July 1980-July 1981, 7:33921 
(NUREG/CR—2491) 
Reactor Materials 
Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel, 7:33827 
(ORNL/TM—8009) 
Occurence and prediction of sigma phase in fuel cladding 
alloys for breeder reactors, 7:34195 (HEDL-SA—2457-FP) 
Steam Generators 
Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel, 7:33827 
(ORNL/TM—8009) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS 
t 
Development of an improved LNG plant failure rate data base. 
Final report March 1980-June 1981, 7:33293 (PB—82- 
153503) 
LOAD MANAGEMENT 
Computerized Simulation 
BLAST source tape and implementation instructions. Software, 
7:34045 (AD-A—105689/4) 
LOAM 
Salinity 
Effect of salinity and SAR on the sodic hazard of overburden 
materials, 7:33150 
LOCAL GOVERNMENT 
Energy Policy 
Local energy initiatives: a second look. A survey of cities and 
counties, California, 1981, 7:34003 (PB—82-152976) 
Meetings 
Urban consortium. Final report, 7:34133 (PB—82-122789) 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR 
Loss of Coolant 
Loft reactor experiments help to resolve PWR accident 
concerns, 7:33873 
LOGIC CIRCUITS 
Radiation 
Analytical investigation of neutron hardening of integrated 
injection logic. Final report 28 Jan-11 Jul 80, 7:34592 (AD- 
A—106068/0) 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
Shearer Loaders 
Design, development, and evaluation of an automatic water- 
proportioning valve system for double-drum longwall 
shearers. Phase I draft report, 7:33210 (NP—2902687) 
LOS ANGELES 
Hydroelectric Power Plants 
Coordination of hydro and thermal generation resources at the 
Los Angeles Department of Water and Power, 7:33538 
(CONF-8106137—Vol.2) 
History of hydroelectric development in Los Angeles, 7:33537 
(CONF-8106137—Vol.2) 
Thermal Power Plants 
Coordination of hydro and thermal generation resources at the 
Los Angeles Department of Water and Power, 7:33538 
(CONF-8106137—Vol.2) 
LOSS OF COOLANT 
Heat Transfer 
BWR refill-reflood program CCFL/Refill System Effects 
Tests (30° Sector) Experimental Task Plan. Interim report, 
7:33883 (EPRI-NP—1525-Vols.2-4) 
LOCA simulation in NRU-heatup instrumentation package 
(PWR), 7:33922 (PNL-SA—8742) 


LOW-HEAD HYDROELECTRIC POWER PLANTS 
Design 


RETRAN-O1: a program for one-dimensional transient 
thermal-hydraulic analysis of complex fluid flow systems. 
Revision of CCM-5, Volume 4: applications. Final report 
(PWR; BWR), 7:33884 (EPRI-NP—2175) 

TRAC calculations of a loss-of-coolant accident in a reactor 
scale model (PWR), 7:33901 (LA-UR—81-3662) 


BWR refill-reflood program CCFL/Refill System Effects 
Tests (30° Sector) Experimental Task Plan. Interim report, 
7:33883 (EPRI-NP—1525-Vols.2-4) 

Effects of grid turbulence on nonequilibrium choked nozzle 
flow (PWR; BWR), 7:33880 (EGG-M—02481) 

LOCA simulation in NRU-heatup instrumentation package 
(PWR), 7:33922 (PNL-SA—8742) 

RETRAN-O1: a program for one-dimensional transient 
thermal-hydraulic analysis of complex fluid flow systems. 
Revision of CCM-5, Volume 4: applications. Final report 
(PWR; BWR), 7:33884 (EPRI-NP—2175) 

TRAC calculations of a loss-of-coolant accident in a reactor 
scale model (PWR), 7:33901 (LA-UR—81-3662) 

Temperature Gradients 

Fuel-rod response during the large-break LOCA Test LOC-6 

(PWR), 7:33881 (EGG-M—03981) 
Test Facilities 

LOCA simulation in NRU-heatup instrumentation package 
(PWR), 7:33922 (PNL-SA—8742) 

Video probe systems for the slabe core test facility (PWR; 
BWR), 7:33916 (NUREG/CR—2351) 

Thermal Stresses 

Temperature estimates from the zircaloy oxidation kinetics in 
the a plus 8 phase region (PWR; BWR), 7:33878 (CONF- 
810801—61) 

LOSS OF FLOW 
Simulation 
LMFBR loss of flow simulations in the Sodium Loop Safety 
Facility, 7:33929 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR ~ 
LOW DOSE IRRADIATION 
Biological Radiation Effects 

Effect of chronic low level y-irradiation of Chinese hamster 
V79 fibroblasts, on growth, colony forming ability, DNA 
repair synthesis and enzyme induction, 7:34788 (IA—1364) 

LOW INCOME GROUPS 
Recommendations 
High energy costs: uneven, unfair, unavoidable (Book), 7:33960 
LOW-HEAD HYDROELECTRIC POWER PLANTS 


Effects of incomplete separation and of air solubility on the 
performance of a hydraulic air compressor (HAC), 7:33532 
(CONF-8106137—Vol.2) 

Construction 

Criteria for construction of hydro-electric power plants on 
existing dams, 7:33527 (CONF-8106137—Vol.2) 

Development, design and construction history of Potholes East 
Canal 22.7 (A 6.1 MW hydroplant), 7:33488 (CONF- 
8106137—Vol.1) 

Small scale hydropower examples of the latest low head 
hydroelectric projects under construction and in operation, 
7:33529 (CONF-8106137—Vol.2) 

Control Systems 

System safety considerations in the design of ultra low head 
hydroelectric generating equipment, 7:33543 (CONF- 
8106137—Vol.2) 

Cost 

Small scale hydropower examples of the latest low head 
hydroelectric projects under construction and in operation, 
7:33529 (CONF-8106137—Vol.2) 

Dams 

Headwater enhancement and encroachment considerations for 
the redevelopment of existing hydroelectric sites, 7:33535 
(CONF-8106137—Vol.2) 

Design 

Criteria for construction of hydro-electric power plants on 

existing dams, 7:33527 (CONF-8106137—Vol.2) 





Diffusers 

Conical diffusers with peripheral wall jets for low-head 

hydroelectric systems, 7:33531 (CONF-8106137—Vol.2) 
Economic Analysis 

Comparison of preliminary and comprehensive hydropower 
feasibility estimates, 7:33564 (CONF-8106137—Vol.1) 

Feasibility study for additional low-head hydropower 
development on the McClellan-Kerr Arkansas River 
Navigation System, 7:33483 (CONF-8106137—Vol.1) 

Run-of-river ducted turbines: minimum system for the ultra- 
low head river resource, 7:33533 (CONF-8106137—Vol.2) 

Economics 

Headwater enhancement and encroachment considerations for 
the redevelopment of existing hydroelectric sites, 7:33535 
(CONF-8106137—Vol.2) 

Electric Generators 

Variable shaft speed synchronous alternator, 7:33534 (CONF- 

8106137—Vol.2) 
Feasibility Studies 

Comparison of preliminary and comprehensive hydropower 
feasibility estimates, 7:33564 (CONF-8106137—Vol.1) 

Development, design and construction history of Potholes East 
Canal 22.7 (A 6.1 MW hydroplant), 7:33488 (CONF- 
8106137—Vol.1) 

Feasibility study for additional low-head hydropower 
development on the McClellan-Kerr Arkansas River 
Navigation System, 7:33483 (CONF-8106137—Vol.1) 

Low-head hydroelectric evaluation and inventory program of 
US Bureau of Reclamation, 7:33485 (CONF-8106137—Vol.1) 

Hydraulic Equipment 

Conical diffusers with peripheral wall jets for low-head 
hydroelectric systems, 7:33531 (CONF-8106137—Vol.2) 

Effects of incomplete separation and of air solubility on the 
performance of a hydraulic air compressor (HAC), 7:33532 
(CONF-8106137—Vol.2) 

World's first commercial lift translator hydroengine installed at 
Richvale, California, 7:33585 (CONF-8106137—Vol.2) 

Hydraulic Turbines 

Quality assurance for engineering and manufacturing controls 
of hydraulic turbines, 7:33539 (CONF-8106137—Vol.2) 

Rock Island Power Station on the Columbia River: an 
outstanding application of the bulb type unit, 7:33588 
(CONF-8106137—Vol.2) 

Run-of-river ducted turbines: minimum system for the ultra- 
low head river resource, 7:33533 (CONF-8106137—Vol.2) 

Licensing 

New York State barge canal system, 7:33553 (CONF- 

8106137—Vol.2) 
Lift Cycles 

Head augmentation for low-head hydropower: a feasibility 

study, 7:33464 (CONF-8106137—Vol.1) 
Planning 

New York State barge canal system, 7:33553 (CONF- 

8106137—Vol.2) 
Power Potential 

Low-head hydroelectric evaluation and inventory program of 

US Bureau of Reclamation, 7:33485 (CONF-8106137—Vol.1) 
Pump Turbines 

Small scale hydro/centrifugal pumps as turbines, 7:33521 

(CONF-8106137—Vol.1) 
Regulations 

New York State barge canal system, 7:33553 (CONF- 

8106137—Vol.2) 
Safety 

System safety considerations in the design of ultra low head 
hydroelectric generating equipment, 7:33543 (CONF- 
8106137—Vol.2) 

Turbogenerators 

Small scale hydropower examples of the latest low head 
hydroelectric projects under construction and in operation, 
7:33529 (CONF-8106137—Vol.2) 

LP-GAS 

See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

See also WASTE OILS 
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Additives 
Role of physics in the formulation of lubricating oil, 7:33289 
(INIS-mf—6854) 
Properties 


Role of physics in the formulation of lubricating oil, 7:33289 
(INIS-mf—6854) 
LUNAR OCCULTATION 
See ECLIPSE 
LUNGS 
Biological Radiation Effects 
Influence of butylated hydroxytoluene-induced cell 
proliferation on mouse lung damage after x rays or fission 
neutrons, 7:34803 
Radiation Source Implants 
Dose function of an isolated point isotropic alpha-particle 
source in the pulmonary tissue, 7:34791 (INIS-SU—39) 
LURGI PROCESS 
Control Systems 
Some aspects of the dynamic behaviour and control of the 
Lurgi moving bed coal gasifier (Load following tests; 
response to step and ramp changes; control strategy; safety), 
7:32945 (ANL—81-62) 
LURGI SLAGGING PROCESS 
Control Systems 
Some aspects of the dynamic behaviour and control of the 
Lurgi moving bed coal gasifier (Load following tests; 
response to step and ramp changes; control strategy; safety), 
7:32945 (ANL—81-62) 
LUTETIUM 
Fermi Level 
Fermi surface measurements of lutetium, 7:34222 
LUTETIUM ALLOYS 
Critical Temperature 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Magnetic Moments 
»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Muon Probes 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Relaxation 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Superconductivity 
pSR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
LUTETIUM PHOSPHATES 
Ton Implantation 
Optical spectra and Zeeman effect for Pr** and Nd* in LuPO, 
and YPQ,, 7:34344 
LUXEMBOURG 
Energy Demand 
The linkage between the modules of the national medium-term 
EC energy models for: Belgium/Luxembourg, Federal 
Republic of Germany, and the Netherlands, 7:33952 (PB— 
81-217309) 


MA 754 
See NICKEL BASE ALLOYS 
MACERALS 
Centrifugation 
Separation and propertisf coal macerals, 7:33076 
Fluorescence 
Relation between the fluorescence of vitrinites and the 
technological properties of coals, 7:33079 
Nuclear Magnetic Resonance 
Solid state NMR studies of coal macerals (Cross 
polarization/magic angle sample spinning), 7:33112 
Oxidation 
Characterization of separated coal macerals, 7:33074 
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Characterization of separated coal macerals, 7:33074 
Nuclear magnetic resonance methods for monitoring 
transformations in coals during pyrolysis, 7:33055 
Reflectivity 
Relation between the fluorescence of vitrinites and the 
technological properties of coals, 7:33079 
Processes 


Characterization of separated coal macerals, 7:33074 
MACHINE TOOLS 
Design 
Groove refinishing tool (Patent), 7:34433 
MAGELLANIC CLOUDS 
Absorption 
Ultraviolet absorption by interstellar gas at large distances 
from the galactic plane, 7:34885 (NASA-CP—2171) 
MAGMA 
Activation Analysis 
Reconstruction of the trace element distribution in the late 
quaternary differentiated magma chamber of the Laacher 
Volcano (East Eifel), 7:34862 (EUR—7028-EN) 
Multi-Element Analysis 
Reconstruction of the trace element distribution in the late 
quaternary differentiated magma chamber of the Laacher 
Volcano (East Eifel), 7:34862 (EUR—7028-EN) 
MAGNESIUM 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
MAGNESIUM ALLOYS 
Neutron Diffraction 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
Structure Factors 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
MAGNESIUM OXIDES 
Catalytic Effects 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
MAGNESIUM PHOSPHATES 
Fluorescence 
Vibronic spectra of Gd** in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
Infrared Spectra 
Vibronic spectra of Gd** in metaphosphate 
Comparison with Raman and infrared spectra, 7: 34320 
Raman Effect 
Vibronic spectra of Gd** in metaphosphate glasses: 
Comparison with Raman and infrared spectra, 7:34320 
MAGNETIC FIELDS 
Fluctuations 
MHDEMP code simulation of STARFISH. Final report 7 Mar 
78-1 Aug 79, 7:34942 (AD-A—106089/6) 
MAGNETIC LENS SPECTROMETERS 
Calculation of electron trajectories in a solenoidal magnetic 
field, 7:34589 (IKF—39) 
MAGNETIC MIRROR CONFIGURATIONS 
Electron Rings 
Field-reversing electron and ion rings for the confinement and 
heating of plasmas. Annual progress report, September 1, 
1980-August 31, 1981, 7:35221 (DOE/ET/53017—64) 
Ion Rings 
Field-reversing electron and ion rings for the confinement and 
heating of plasmas. Annual progress report, September 1, 
1980-August 31, 1981, 7:35221 (DOE/ET/53017—64) 
MAGNETIC REFRIGERATORS 
Heat Transfer 
Use of a ferrofluid as the heat-exchange fluid in a magnetic 
refrigerator, 7:34471 
MAGNETIC SEPARATORS 
Bibliographies 
Magnetic separation in the coal industry. January, 1976- 
December, 1981 (citations from the Energy Data Base). 
Report for Jan 76-Dec 81, 7:33233 (PB—82-857426) 
MAGNETIC SPECTROMETERS 
See also MAGNETIC LENS SPECTROMETERS 


MAMMALS 
Productivity 


Polarized Beams 
Mixing of final state spin components in the high resolution 
spectrometer, 7:34493 (LA—9130-MS) 
MAGNETIC STORMS 
Magnetospheric sounding rocket program: the 
experiment in the substorm phenomena payload. Final 
report, 7:34947 (BMFT-FB-W—79-34) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Equations 


Lagrange 
Gyroscopic analog for magnetohydrodynamics, 7:35016 (LA- 
UR—81-3574) 
Matrices 
Implementing sparse matrix techniques in the erato code, 
7:35018 
MAGNETOMETERS 
Design 
Research support for plasma diagnostics on Elmo Bumpy 
Torus: study of diamagnetic measurements for the electron 
rings and development of a ferromagnetic resonance 
magnetometer, 7:35182 (ORNL/Sub—7676/2) 
MAGNETOSPHERE 
Electric Fields 
Sounding rocket program magnetosphere. Study of 
magnetospheric electric fields parallel to the earth's magnetic 
field with artificially injected electrons. Final report, 7:34948 
(BMFT-FB-W—80-007) 
Electron Precipitation 
Electron transport at high altitude. Final report, November 
1978-June 1980, 7:34944 (AD-A—108185/0) 
Ton Density 
Recent progress in the understanding of the ion composition in 
the magnetosphere and some major question marks, 7:34952 
(KGI-PREPRINT—053) 
Ion Spectroscopy 
Plasma mantle: Composition and other characteristics observed 
by means of the Prognoz-7 Satellite, 7:34950 (KGI—81-1) 
Ionic Composition 
Recent progress in understanding of the ion composition in the 
magnetosphere and some major question mark, 7:34951 
(KGI—053) 
Magnetic Storms 
The global Pc 5 event of November 14-15, 1979. Technical 
report, 7:34943 (AD-A—108143/9) 
Research Programs 
Earth’s magnetosphere: a natural laboratory for plasma studies, 
7:34945 (AERONOMICA-ACTA-A—230-1981) 
MAGNONS 
Random Phase Approximation 
Magnons at the Curie temperature, 7:35155 
MAIN SEQUENCE STARS 
Star Evolution 
Low-mass evolution: Zero-age main sequence to asymptotic 
giant branch, 7:34923 
MAINE 
Energy Sources 
Comprehensive energy resources plan, 7:33992 (NP—2901889) 
Energy Supplies 
Comprehensive energy resources plan, 7:33992 (NP—2901889) 
Small-Scale Hydroelectric Power Plants 
Planning for small hydro development, 7:33502 (CONF- 
8106137—Vol.2) 
MAIZE 
Growth 
Row crop yield response to soil horizon replacement after 
surface mining, 7:33188 
Productivity 
Three case studies on row crop production on mined land, 
7:33193 
MAMMALS 
See also RUMINANTS 





MAN 
Biological Radiation Effects 


Radiation Effects 
US plant and radiation dosimetry experiments flown on the 
soviet satellite COSMOS 1129. Final report, 7:34796 
(NASA-TM—81288) 
Habitat 
Biological assessment: possible impacts of exploratory drilling 
in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
7:33274 (EGG—1183-2441) 
MAN 
See also A-BOMB SURVIVORS 
Radiation Doses 
Criteria for use of contaminated food in post-shelter neop. 
Working paper, 7:34784 (AD-A—107893/0) 
MANGANESE 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Removal 
Removal of iron and manganese from mine water effluents, 
7:33133 
Tissue Distribution 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 
MANGANESE 56 
Half-Life 
HP 9825 A program for the determination of an isotope half- 
life, 7:35097 (INIS-mf—6851) 
MANGANESE ALLOYS 
Muons 
Muon spin relaxation studies of the spin glass AgMn, 7:34225 
Spin Glass State 
Muon spin relaxation studies of the spin glass AgMn, 7:34225 
MANGANESE FLUORIDES 
Crystal Structure 
Crystal structure and lattice dynamics of Perovskite type 
KMe/sup II/Fs. Part 1. Structural investigations of KMnFs, 
7:34295 (KFK—3051) 
Crystal-Phase Transformations 
Formation of domains in KMnFs after the cubic-hexagonal 
phase transition, 7:34329 (IKF—39) 
MANGANESE PHOSPHIDES 
Crystal Structure 
Neutron polarization analysis measurements on the spiral phase 
of MnP, 7:34221 
Magnetic Moments 
Neutron polarization analysis measurements on the spiral phase 
of MnP, 7:34221 
Neutron Diffraction 
Neutron polarization analysis measurements on the spiral phase 
of MnP, 7:34221 
MANPOWER 
Forecasting 
Projecting labor demand and worker immigration at nuclear 
power plant construction sites: an evaluation of 
methodology, 7:33841 (NUREG/CR—2421) 
MANUFACTURING 
Cost 
Small-wind-turbine production evaluation and cost analysis, 
7:33741 (SERI/TR—09049-1-Vol.1) 
Energy Demand 
Factor demand in Swedish manufacturing industry with special 
reference to the demand for energy. instantaneous 
adjustment models: some results, 7:34110 (FOA-C—10175- 


See INDUSTRIAL PLANTS 
MARINE DISPOSAL 
Environmental Impacts 
Environmental research at the fisheries radiobiological 
laboratory and its application, 7:33419 
Research Programs 
Environmental research at the fisheries radiobiological 
laboratory and its application, 7:33419 
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MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
RT 
Energy Conservation 
Energy saving in ships by optimum utilisation and long-term 
reduction in the use of fossil fuels, 7:34083 (NP—2902048) 
MARYLAND 
Plants 
Vascular flora of Douglas Point, Charles County, Maryland. 
Final report, 7:34699 (DOE/SR/10018—7) — 
Terrestrial Ecosystems 
Vascular flora of Douglas Point, Charles County, Maryland. 
Final report, 7:34699 (DOE/SR/10018—7) 


See RESPIRATORS 
MASS SPECTROMETERS 
Specifications 
Direct-inlet mass spectrometer for real-time analysis of 
airborne particles, 7:34602 
Direct inlet for surface-ionization mass spectrometry of 
airborne particles, 7:34603 
MASSACHUSETTS 
Geological Surveys 
Analysis of potential geothermal resources and their use: 
Lebanon Springs, New York, 7:33728 (PB—82-147380) 
Geothermal Exploration 
Analysis of potential geothermal resources and their use: 
Lebanon Springs, New York, 7:33728 (PB—82-147380) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 


MOLECULAR MODELS 
STAR MODELS 


Data Covariances 


Assessing model uncertainties, 7:35332 (NUREG/CP—0022) 
MATRICES 


Covariance matrices and applications to the field of nuclear 
data, 7:35079 (ANL/NDM—62) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEASURING INSTRUMENTS 

See also CALORIMETERS 
DOSEMETERS 
FLOWMETERS 
GAS METERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
MONITORS 
PYROMETERS 
RADIATION DETECTORS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
VELOCIMETERS 


Research Programs 
Overview of instrumentation, control and diagnostics 
technology base for the advanced research and technology 
activities, 7:32941 (ANL—81-62) 
Test Facilities 
Role of test facilities in evaluating instrumentation for large 
scale fossil energy processes, 7:32960 (ANL—81-62) 
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MEAT 
Mutagen Screening 
Assessment of mutagenic activity in thermally processed, 
frozen, electron-irradiated, and gamma-irradiated beef using 
the ames salmonella/mammalian microsome mutagenicity 
assay. Final report, June 1978-April 1980, 7:34782 (AD-A— 
101009/9) 
Radiosterilization 
Assessment of mutagenic activity in thermally processed, 
frozen, electron-irradiated, and gamma-irradiated beef using 
the ames salmonella/mammalian microsome mutagenicity 
assay. Final report, June 1978-April 1980, 7:34782 (AD-A— 
.  101009/9) 
MECHANICAL STRUCTURES 
Fluid-Structure Interactions 
Transient cavitation in fluid-structure interactions, 7:34431 
Welding 
Fusion Engineering Device frame seal welder and cutter, 
7:35223 (EGG-M—08481) 
MEDICAL RECORDS 
Data Base Management 
Design of the genealogical information system, 7:35296 
(LBL—13851) 
MEDICINE 


See also HEMATOLOGY 
INDUSTRIAL MEDICINE 
THERAPY 


Nitrogen 15 
Methods of clinical chemistry and isotopic technique for 
investigation of the nitrogen metabolism in man using '°N. 
Catalogue of methods, 7:34770 (Zf1-Mitt—36) 
MEETINGS 
Twentieth national heat transfer conference, 7:35279 
MELTDOWN . 
After-Heat Removal 
LWR and HTGR coolant dynamics: the containment of severe 
accidents. Annual report 23 Jan 80-23 Jan 81, 7:33914 
(NUREG/CR—2318) 
MEMBRANES 
See also PHOTOSYNTHETIC MEMBRANES 
Chemical Preparation 
Nylon-6 water permeable membranes prepared by electron 
beam radiation induced graft copolymerization, 7:34281 
(A—1364) 
Preparation and evaluation of improved membranes for 
hemodialysis, 7:34280 (IA—1364) 
Evaluation 
Preparation and evaluation of improved membranes for 
hemodialysis, 7:34280 (IA—1364) 
Permeability 
Nylon-6 water permeable membranes prepared by electron 
beam radiation induced graft copolymerization, 7:34281 
(IA—1364) 
MERCURY 195 
Energy Levels 
Two quasiparticle states in the IBA model and the high-spin 
anomaly in the Hg isotopes, 7:35114 (UM-P—81/19) 
MERCURY 196 
Energy Levels 
Two quasiparticle states in the IBA model and the high-spin 
anomaly in the Hg isotopes, 7:35114 (UM-P—81/19) 
MERCURY 197 
Energy Levels 
Two quasiparticle states in the IBA model and the high-spin 
anomaly in the Hg isotopes, 7:35114 (UM-P—81/19) 
MERCURY 198 
Energy Levels 
Two quasiparticle states in the IBA model and the high-spin 
anomaly in the Hg isotopes, 7:35114 (UM-P—81/19) 
MERCURY 199 
Energy Levels 
Two quasiparticle states in the IBA model and the high-spin 
anomaly in the Hg isotopes, 7:35114 (UM-P—81/19) 
MESOCRICETUS 
See HAMSTERS 
MESON RESONANCES 
See also BARYONIUM 


D RESONANCES 
F-1260 RESONANCES 
PSI RESONANCES 
PSI-3105 RESONANCES 
RHO-765 RESONANCES 
UPSILON RESONANCES 
Particle Identification 
Evidence for an etaeta resonance in J/psi radiative decays, 
7:35032 
MESON-NUCLEON INTERACTIONS 
See also PION-NUCLEON INTERACTIONS 
Interactions 
am and rho exchange three-nucleon potentials. I. Low-energy 
theorems and the leading terms in the potential, 7:35043 
(UM-P—81/26) 
METABOLITES 


Induction of mutation and cell differentiation by chemicals 
which initiate or promote tumor formation, 7:34815 (CONF- 
801280—1) 

Mutagenesis 
Induction of mutation and cell differentiation by chemicals 
which initiate or promote tumor formation, 7:34815 (CONF- 

801280—1) 

METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 

Energy Conservation 

Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 

Power Demand 

Forecasting in-plant electricity generation in the industrial 
sector, 1980 to 2000. Final report, 7:33991 (EPRI-EA—2163) 
METAL VAPOR LASERS 

Gain 

Plasma conditions required for attainment of maximum gain in 
resonantly photo-pumped Al XII and Ne IX. Memorandum 
report, 7:34446 (AD-A—105779/3) 

Impurities 
Metal vapor laser contaminant study. Final report, 7:34441 

(AD-A—100906/7) 

Optical Pumping 

Plasma conditions required for attainment of maximum gain in 
resonantly photo-pumped Al XII and Ne IX. Memorandum 
report, 7:34446 (AD-A—105779/3) 

P 
Thallium mercury laser development. Final report, 1 February 

1980-31 January 1981 on phase 3, 7:34436 (AD-A— 
100592/5) 

Population Inversion 

Alkaline earth-noble gas excimers. Final technical report 1 
March 1979-31 August 1981 (Strontium), 7:34455 (AD-A— 
108506/7) 

METALS 
See also ACTINIDES 
ALKALI METALS 


ALKALINE EARTH METALS 
SCRAP METALS 


Electron Collisions 
Image potential barrier for large angle inelastic electron 
scattering from surfaces, 7:34994 
Ton-Atom Collisions 
Charge exchange between atoms and atomic ions in the gas 
phase, 7:34975 (IA—1364) 
Oxidation 
Multiphase layered oxide growth on pure metals. I. General 
formulation, 7:35154 
Potentials 
Image potential barrier for large angle inelastic electron 
scattering from surfaces, 7:34994 
Resonance 
Image potential barrier for large angle inelastic electron 
scattering from surfaces, 7:34994 
Surface Potential 
Image potential barrier for large angle inelastic electron 
scattering from surfaces, 7:34994 





METHANE 
Activation Energy 


METHANE 
Activation Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Binding Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 


Marine biomass program. Annual progress report, 7:33630 
(PB—82-153479) 
Chemical Reaction Yield 
Single crystals as model catalysts, 7:34378 
Chemical Reactions 
Mechanism for the carbon-hydrogen-methane reaction, 7:32995 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 


* Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
ion 

Thermal desorption measurements for estimating bakeout 

characteristics of vacuum devices, 7:34215 
Production 

Bio-gas in El Salvador; specialist, projects and stage of 

development, 7:33628 (PB—82-141235) 
Radiolysis 

Photoelimination of H from radicals in CH, and Xe matrices. 

Photodecomposition of CHsO2, 7:34402 
Recovery 

Unconventional natural gas resources, 7:33296 (CONF- 

820323—2) 
Synthesis 

Photo-induced reactions of gases adsorbed onto semiconductor 

surfaces, 7:33442 (LBL—13479) 
METHANOL 
Absorptivity 

Thermally induced laser pulsing to measure weak optical 

absorptions, 7:34241 
Bibliographies 

Alcohol fuels. 1978-June, 1980 (citations from the NTIS Data 
Base). Report for 1978-Jun 80, 7:33458 (PB—82-801762) 

Alcohol fuels. July, 1980-October, 1981 (citations from the 
NTIS Data Base). Report for Jul 80-Oct 81, 7:33459 (PB— 
82-801770) 

Alcohol fuels. 1979-June, 1980 (citations from the Engineering 
Index Data Base). Report for 1979-Jun 80, 7:33460 (PB—82- 
801861) 

Alcohol fuels. July, 1980-October, 1981 (citations from the 
Engineering Index Data Base). Report for Jul 80-Oct 81, 
7:33461 (PB—82-801879) 

Decomposition 

Coal converson by the hydrogen produced from methanol, 

7:33041 
Electronic Structure 

Momentum distributions and binding energies for the valence 

orbitals of methanol, 7:34974 (FIAS-R—80) 
Man 

Alcohols as fuels and chemical feedstocks, Founder Memorial 

Lecture (16th), 7:33457 (PB—82-119173) 
Oxidation 

Investigation of the in-situ oxidation of methanol in fuel cells. 
Final report Jun 80-May 81, 7:34034 (AD-A—105947/6) 

ion 

Economic evaluation of the coproduction of methanol and 
electricity with Texaco gasification-combined-cycle systems. 
Final report, 7:33755 (EPRI-AP—2212) 

Energy requirements for the conversion of coal into liquid 
fuels. Research report, 7:32985 (PB—81-224396) 

METHANOL PLANTS 
Economic Analysis 

Economic evaluation of the coproduction of methanol and 
electricity with Texaco gasification-combined-cycle systems. 
Final report, 7:33755 (EPRI-AP—2212) 

METHYL RADICALS 
Photolysis 

Photoelimination of H from radicals in CH, and Xe matrices. 

Photodecomposition of CHsOz2, 7:34402 
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METHYL VIOLET 
Fluorescence Spectroscopy 
High pressure luminescence studies, 7:34372 
METHYLBENZENE 
See TOLUENE 
METHYLENE BLUE 
Chemical Reactions 
Quenching of methylene blue (S:) by Fe(III, 7:34371 
Fluorescence 
Quenching of methylene blue (S;) by Fe(III), 7:34371 
Photolysis 
Quenching of methylene blue (S:) by Fe(III), 7:34371 
METHYLENE RADICALS 
Electronic Structure 
Methylene singlet—triplet energy splitting by molecular beam 
photodissociation of ketene, 7:34983 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
2-METHYLPROPANE 
Chemical Reaction Kinetics 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Hydrogenation 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Isomerization 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
MEXICO 
Information Retrieval : 
System of selective disemination of information at ININ. 
ININ-4 Serie divulgacion, 7:35338 (INIS-mf—6574) 
MHD CHANNELS 
Boundary Layers 
High-magnetic-field MHD-generator program. Quarterly 
report, July 1, 1981-September 30, 1981, 7:34029 
(DOE/ET/15611—7) 
Breakdown 
High-magnetic-field MHD-generator program. Quarterly 
report, July 1, 1981-September 30, 1981, 7:34029 
(DOE/ET/15611—7) 
Simulators 
Heat-recovery and seed-recovery development project: model 
testing of the channel-diffuser simulator, 7:34026 
(DOE/CH/10018—10) 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
Electrodes 
Instrumentation and control for MHD power development - 
design and performance, 7:34022 (ANL—81-62) 


Electromagnets 
High-magnetic-field MHD-generator program. Quarterly 
report, July 1, 1981-September 30, 1981, 7:34029 
(DOE/ET/15611—7) 
Fuel Supplies 
Coal analytical requirements for open cycle MHD power 
generation systems, 7:34021 (ANL—81-62) 
Heat Recovery 
Heat-recovery and seed-recovery development project: model 
testing of the channel-diffuser simulator, 7:34026 
(DOE/CH/10018—10) 
Inverters 
Microcomputer control of a consolidation/inverter system for 
combined cycle MHD power. generation, 7:34025 (ANL— 
81-62) 
Mathematical Models 
Performance analysis of the MHD steam combined cycle 
including the influence of cost, 7:34024 (ANL—81-62) 
Measuring Instruments 
Instrumentation and control for MHD power development - 
design and performance, 7:34022 (ANL—81-62) 
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Parametric Analysis 
Performance analysis of the MHD steam combined cycle 
including the influence of cost, 7:34024 (ANL—81-62) 
field MHD-generator program. Quarterly 
report, July 1, 1981-September 30, 1981, 7:34029 
(DOE/ET/15611—7) 
Seed Recovery 
Heat-recovery and seed-recovery development project: model 
testing of the channel-diffuser simulator, 7:34026 
(DOE/CH/10018—10) 
Solar Heating 
Study of radiatively sustained cesium plasmas for solar energy 
conversion. Final report, 1 Jul 1978 - 30 Jun 1980, 7:33657 
(NASA-CR—166265) 
Temperature Measurement 
Application of sodium D-line reversal to simulated coal-fired 
MHD facilities, 7:34020 (ANL—81-62) 
MHD POWER PLANTS 
Control Systems 
Dynamic response of an oxygen-enriched MHD-steam power 
plant with conventionally-based control, 7:34023 (ANL—81- 
62 


Ionization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
MICHIGAN 
Natural Gas Deposits 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 
Radiation Protection Laws 
Study of selected regulatory programs. Appendix V: 
radiological health program, 7:34001 (HRP—0903796/1) 
Small-Scale Hydroelectric Power Plants 
Six midwestern hydroelectric projects from original 
construction to the 1980's, 7:33515 (CONF-8106137—Vol.1) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
Radiation Effects 
Effects of plutonium on soil microorganisms, 7:34802 


Coals as a substrate for microorganisms, 7:34775 
MICROPROCESSORS 
CAMAC 
Use of CAMAC for computer interface in NMR, 7:35337 
letworks 


N 
MICRONET's architectural support for statistical 
aggregations, 7:35313 (LBL—13851) 
Physical Radiation Effects 
Automated testing of microprocessor characteristics in 
radiation environments. Final technical report, 30 May 1978- 
30 June 1980, 7:34591 (AD-A—100640/2) 
MICRO-SCALE HYDROELECTRIC POWER PLANTS 
Economic 
Practical micro-hydro: a case study of a demonstration and 
stream appraisal project in the mountains of North Carolina, 
7:33516 (CONF-8106137—Vol.1) 
Run-of-river ducted turbines: minimum system for the ultra- 
low head river resource, 7:33533 (CONF-8106137—Vol.2) 
Turbines 


Design of low-cost ultra-low head hydropower package based 
on marine thrusters, 7:33530 (CONF-8106137—Vol.2) 
Run-of-river ducted turbines: minimum system for the ultra- 
low head river resource, 7:33533 (CONF-8106137—Vol.2) 
Socio-Economic Factors 
Social factors in the local control of micro-hydro (less than 1 
MK) worldwide: the pattern of success, 7:33569 (CONF- 
8106137—Vol.2) 
Technology Assessment 
Practical micro-hydro: a case study of a demonstration and 
stream appraisal project in the mountains of North Carolina, 
7:33516 {(CONF-8106137Vol.1) 


MILITARY FACILITIES 
Solar District Heating 


MICROSEISMIC MONITORING 
See ACOUSTIC MONITORING 
MICROSPHERES 
Coatings 
Copper coated laser fusion targets using molecular beam 
levitation, 7:35260 
Defects 
Phase modulation interferometer for ICF target 
characterization, 7:35245 
Fabrication 
Physical measurements of inertial fusion targets, 7:35262 
Interferometry 

Phase modulation interferometer for ICF target 

characterization, 7:35245 
Vapor Deposited Coatings 

Low-temperature chemical vapor deposition of tungsten from 

tungsten hexacarbonyl, 7:35261 
MICROWAVE RADIATION 
Biological Effects 

Effects of microwave radiation on the lens of the eye, 7:34825 

(AD-A—097757) 
Biological Radiation Effects 

Biological effects of microwaves. 1978-June, 1981 (citations 
from the NTIS data base). Report for 1978-June 1981, 
7:34830 (PB—81-806994) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

Integrated nuclear considerations. Maneuver battalions (and 
lower) combat, combat support and combat service support 
in the absence of continuous command and control. Final 
report 28 Mar-30 Nov 80, 7:34624 (AD-A—106088/8) 

Planning 

Mobile nuclear power plants 1960-1970, 7:33833 (AD-C— 

011900/8) 
MILITARY FACILITIES 
Energy Efficiency 

Electrical energy reduction for army installations. Final report, 

7:34043 (AD-A—100837/4) 
Food Processing 

Energy rating of food service equipment used in army dining 

facilities. Technical report, 7:34044 (AD-A—100919/0) 
Geothermal Resources 

Potential for substitution of geothermal energy at domestic 
defense installations and White Sands Missile Range, 7:33723 
(DOE/NV/10072—4) 

Geothermal Space Heating 

Potential for substitution of geothermal energy at domestic 
defense installations and White Sands Missile Range, 7:33723 
(DOE/NV/10072—4) 

Passive Solar Heating Systems 

Design calculation procedure for passive solar houses at Navy 

installations i in regions with cold climate. Volume I. 
report, April 1980-September 1981, 7:33695 
(AD-A—108382/3) 

Design calculation procedure for passive solar houses at Navy 
installations in east coast regions with temperate climate. 
Volume II. imi report, April 1980-September 1981, 
7:33696 (AD-A—108383/1) 

Design calculation procedure for passive solar houses at Navy 
installations in regions with warm, humid climate. volume iii. 
Preliminary report, April 1980-September 1981, 7:33697 
(AD-A—108384/9) 

Design calculation procedure for passive solar houses at Navy 
installations in the pacific northwest. Volume IV. 
Preliminary report, April 1980-September 1981, 7:33698 
(AD-A—108385/6) 

Design calculation procedure for passive solar houses at navy. 
installations in warm california climates. Volume V. 
Preliminary report, April 1980-September 1981, 7:33699 
(AD-A—108386/4) 

Solar District Heating 

Fort hood solar cogeneration facility conceptual design study, 

7:33668 (SAND—82-8002) 





MILK 
Solar Repowering 


Solar Repowering 
Fort hood solar cogeneration facility conceptual design study, 
7:33668 (SAND—82-8002) 
MILK 
Productivity 
Physiological adaptation for milk production in desert 
ruminants. Final report for the period 15 December 1977-14 
December 1980, 7:34751 (AEA-R—2138-F) 
MILL TAILINGS 
Chemical Composition 
Preliminary evaluation of uranium mill tailings conditioning as 
an alternative remedial action technology, 7:33361 (LA- 
UR—81-3766) 


Preliminary evaluation of uranium mill tailings conditioning as 
an alternative remedial action technology, 7:33361 (LA- 
UR—81-3766) 

Radiation Hazards 

Health risks to distant populations from uranium mill tailings 

radon. Technical report, 7:33424 (PB—82-137811) 
Stabilization 

Preliminary evaluation of uranium mill tailings conditioning as 
an alternative remedial action technology, 7:33361 (LA- 
UR—81-3766) 

MINE HAULAGE 
Rail Transport 

Portable remote control circuit breaker system for mine 
trolleylines. Open-file report (final), June 18, 1976-June 1, 
1978, 7:33212 (PB—82-128067) 

MINE RESCUE 

Electromagnetic retransmission system for locating trapped 
mine workers. Open file report (final), August 1978- 
December 1979, 7:33251 (PB—81-215329) 

MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL WASTES 
Chemical Properties 

Physical and chemical properties of coal refuse as affected by 
deep incorporation of sewage sludge and/or limestone, 
7:33171 

Land Reclamation 

Physical and chemical properties of coal refuse as affected by 
deep incorporation of sewage sludge and/or limestone, 
7:33171 

Relative effectiveness of some coal mine refuse revegetation 
techniques: leachate quality, 7:33178 

Physical Properties 

Physical and chemical properties of coal refuse as affected by 
deep incorporation of sewage sludge and/or limestone, 
7:33171 

MINERALS 
See also CLAYS 
PYRRHOTITE 
SILICA 


TEKTITES 
ZEOLITES 


Catalytic Effects 
Influence and residues of alkali catalysts in the gasification of 
coal, 7:33005 
Optimization of the catalytic effects of minerals in the 
gasification of coal with hydrogen and steam: a sulfur 
problem, 7:33006 
— of coal liquefaction by mineral matter catalysis, 
Chemical Reactions 
Behavior of minerals in coal during gasification, 7:33000 
Phase Transformations 
Behavior of minerals in coal during gasification, 7:33000 


Mine Rescue 
Electromagnetic retransmission system for locating trapped 
mine workers. Open file report (final), August 1978- 
December 1979, 7:33251 (PB—81-215329) 
MINES 


See also COAL MINES 
URANIUM MINES 
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Revegetation of acid mining wastes in central Idaho. Forest 
Service research paper, 7:34715 (PB—81-191348) 
Uses 
Feasibility of a small scale pumped storage demonstration 
project, 7:33937 (CONF-8106137—Vol.2) 
IG 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 


Water Pollution 
Evaluation of lixiviation of mine wastes. Open file report 
(final), 7:33131 (PB—81-222515) 
MINING EQUIPMENT 
See also HEADING MACHINES 
ROOF BOLTS 
Air Pollution 
Evaluation of diesel equipment deployment in underground 
coal mines. Volume IIT: analysis of diesel deployment 
schemes. Open file report (final) 1 Jun 77-30 Sep 78, 7:33139 
(PB—82-122151) 


Development of a low coal, automated remote controlled resin 
cartridge inserter, roof bolt bender/inserter, roof bolt 
spin/thrust/hold assembly. Final technical report, 7:33208 
(DOE/ET/13348—T1) 

Electric Cables 

Cable handling in surface mines. Open file report 19 Sep 1979- 

80, 7:34426 (PB—82-139346) 
Energy Storage Systems 

Survey of attractive energy storage and power averaging 
concepts applicable to mining machines. Open file report, 28 
September 1978-31 July 1980, 7:33934 (PB—81-217002) 

Optimization 

Coal/rock interface detection by sensitized pick, part A. Final 

report, 7:33209 (NASA-CR—161869) 
Performance 

Evaluation, modification and application of roadheaders in 
underground uranium mines. Contract research, September 
1978-September 1980, 7:33328 (PB—81-214835) 

Testing 

Coal/rock interface detection by sensitized pick, part A. Final 

report, 7:33209 (NASA-CR—161869) 
MINNESOTA 
Ground Water 

Radon activity in ground waters of seven test areas in 
Minnesota. Report of Investigations 25, 7:34734 (NP— 
2902474) 

Pumped Storage Power Plants 
Feasibility of a small scale pumped storage demonstration 
project, 7:33937 (CONF-8106137—Vol.2) 
MIRRORS 
Comparative Evaluations 
Nonimaging second-stage elements: a brief comparison, 7:33718 
Efficiency 
Nonimaging second-stage elements: a brief comparison, 7:33718 
MIS SOLAR CELLS 
Chemical Composition 

Physical, chemical, and electrical studies of silicon MIS solar 

cells, 7:33637 (SERI/TR—213-1402) 
Electrical Properties 

Physical, chemical, and electrical studies of silicon MIS solar 

cells, 7:33637 (SERI/TR—213-1402) 
Microstructure 

Physical, chemical, and electrical studies of silicon MIS solar 

cells, 7:33637 (SERI/TR—213-1402) 
MISSOURI 
Recreational Areas 

Reclamation of a strip mine to provide a recreation area, 

7:33196 
Regulations 

Background research for missouri inspection/maintenance 

regulations. Final report, 7:34698 (PB—82-142548) 
MOBILE REACTORS 
(Designed to be movable while in operation.) 
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Mobile nuclear power plants 1960-1970, 7:33833 (AD-C— 
011900/8) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STAR) 
See STAR MODELS 
MODIFIED IN-SITU PROCESSES 
Tracer Ti 
Remote control of tracer gas injection using VLF 
electromagnetic waves, 7:33306 (ANL—81-62) 
MOLDAVITES 


Quantum chemical calculation of the equilibrium structures of 
small metal atom clusters, 7:34977 (NASA-CR—164035) 
MOLTEN CARBONATE FUEL CELLS 
Fuel Gas 
Molten carbonate fuel cell instrumentation assessment, 7:34035 
(ANL—81-62) 
MOLYBDENUM 
Baking 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Catalytic Effects 
Catalytic coal liquefaction. Quarterly report, June-September 
1981, 7:32974 (DOE/PC/40781—T1) 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Ton-Atom Collisions ; 
Influence of the hole production on the emission of 
quasimolecular radiation, 7:35012 (IKF—39) 
Physical Radiation Effects 
Radiation damage studies in CTR materials using dual-beam 
irradiation, 7:34207 (PNL-SA—8718) 
Recovery 
Process for recovering chromium and other metals from 
superalloy scrap. Report of investigations, 7:34122 (PB—82- 
145418) 
Sorptive Properties 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Vapor Deposited Coatings 
Fabrication of thin-wall, freestanding inertial confinement 
fusion targets by chemical vapor deposition, 7:35247 
MOLYBDENUM ALLOYS 
Vapor Deposited Coatings 
Fabrication of thin-wall, freestanding inertial confinement 
fusion targets by chemical vapor deposition, 7:35247 
MOLYBDENUM OXIDES 
Catalytic Effects 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-MoOs/y-Al2Os, 7:34369 


Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-MoOs/y-AlOs, 7:34369 
MOLYBDENUM SELENIDES 
Lattice Vibrations 
Phonons in Me/sub x/MosXs compounds, 7:34296 (KFK— 
3051) 
MOLYBDENUM SULFIDES 
Electric Conductivity 
Magnetic field induced superconductivity, 7:34228 
Lattice Vibrations 
Phonons in Me/sub x/MosXs compounds, 7:34296 (KFK— 
3051) 


Magnetic Susceptibility 
Magnetic field induced superconductivity, 7:34228 


Superconductivity 
Magnetic field induced superconductivity, 7:34228 
Magnetic-field-induced superconductivity, 7:34273 
MONAZITES 
Chemical Preparation 
Preparation and compaction of synthetic monazite powders, 
7:33377 
MONITORS 
See also AIR POLLUTION MONITORS 
NEUTRON MONITORS 
SURVEY MONITORS 

The use of element-specific detectors coupled with high- 
performance liquid chromatographs. Interim technical 
report, 7:34650 (AD-A—108539/8) 

MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONTANA 
Atmospheric Precipitations 

Kriging analysis of mean annual precipitation, Powder River 
Basin, Montana and Wyoming. Final report, 7:34709 (PB— 
81-216806) 

Coal Mines 

Water impoundments in mined land spoil material, Big Sky 

Mine, Montana, 7:34729 
Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Havre NTMS quadrangle, Montana, 
7:33324 (GIBX—184-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the White Sulfur Springs NTMS 
quadrangle, Montana, 7:33327 (GJBX—266-81) 

Pollution Regulations 

Regulations and reality in the protection of groundwater 

quality in the Powder River Basin, 7:34741 
Resource Development 

Western Coal Planning Assistance Project. Source book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:34006 (NP—2902245) 

Western Coal Planning Assistance Project. A guide to methods 
for impact assessment of Western coal/energy development 
(Montana, North Dakota, Wyoming), 7:34007 (NP— 
2902300) 

Surface Mining Acts 

Regulations and reality in the protection of groundwater 

quality in the Powder River Basin, 7:34741 
MOTOR VEHICLE OPERATORS 


Motorcycle safety, environmental effects, and performance 
studies. 1964-October, 1981 (citations from the NTIS Data 
Base). Report for 1964-Oct 81, 7:34105 (PB—82-801705) 
MOTORCYCLES 
Air Pollution 
Motorcycle safety, environmental effects, and performance 
studies. 1964-October, 1981 (citations from the NTIS Data 
Base). Report for 1964-Oct 81, 7:34105 (PB—82-801705) 
Bibliographies 
Motorcycle safety, environmental effects, and performance 
studies. 1964-October, 1981 (citations from the NTIS Data 
Base). Report for 1964-Oct 81, 7:34105 (PB—82-801705) 
Certification 
Application for certification model year 1981 light-duty 
vehicles - American Honda Motor Co., Inc., 7:34146 (PB— 
81-165987) 
Application for certification 1981 model year motorcycle - 
Honda, 7:34174 (PB—81-200297) 
Safety 
Motorcycle safety, environmental effects, and performance 
studies. 1964-October, 1981 (citations from the NTIS Data 
Base). Report for 1964-Oct 81, 7:34105 (PB—82-801705) 
MOUTH 
See ORAL CAVITY 
MT ST HELENS 
Lava 
Airborne radiological sampling of Mount St. Helens plumes, 
7:34689 (PB—81-213795) 
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Radiation Monitoring 
Airborne radiological sampling of Mount St. Helens plumes, 
7:34689 (PB—81-213795) 
Volcanic Gases 
Airborne radiological sampling of Mount St. Helens plumes, 
7:34689 (PB—81-213795) 
MULTI-PARAMETER ANALYSIS 
Estimating many variances, 7:35159 (BNL—30554) 
MULTIPLEXERS 
Spectra multiplexers, 7:34514 (IKF—39) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Trigger Circuits 
Charged particle trigger of the CELLO-detector, 7:34518 
(CERN—81-07) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Environmental Impacts 
Solid waste disposal practices: open dumps not identified. 
states face funding problems, 7:34705 (CED—81-131) 
Enzymatic Hydrolysis 
Evaluation of the Natick enzymatic hydrolysis process for use 
in the production of ethanol from municipal solid waste or 
from wood. Final report, 7:33606 (DOE/ET/23135—T1) 
Fermentation 
Evaluation of the Natick enzymatic hydrolysis process for use 
in the production of ethanol from municipal solid waste or 
from wood. Final report, 7:33606 (DOE/ET/23135—T1) 
Materials Recovery 
Energy and raw material saving through recycling of plastics 
materials extracted from urban waste. Final report, 7:34140 
(PB—82-145830) 
Municipal waste-treatment methods, 7:34130 (PB—81-216525) 
lysis 


Solid waste pyrolysis processes and plants. January, 1976-July, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Jul 81, 7:33449 (PB—81-868598) 

Residues 

Solid waste disposal practices: open dumps not identified. 

states face funding problems, 7:34705 (CED—81-131) 
MUON DETECTION 
Corrections 

Further calculations of atmospheric coefficients for 

underground cosmic ray detectors, 7:34575 
On-Line Measurement Systems 

Fast online track finding for the muon trigger in the UA1 

experiment, 7:34524 (CERN—81-07) 
Scintillation Counters 

Experimental examination of scintillations in the hard 

component of cosmic rays near sea level, 7:34930 
MUON-PROTON INTERACTIONS 
Deep Inelastic Scattering 

Deep inelastic muon and electron scattering as a probe for 

quarks and gluons in the nucleon, 7:35036 
Quantum Chromodynamics 
Deep inelastic muon and electron scattering as a probe for 
quarks and gluons in the nucleon, 7:35036 
MUONS 
See also COSMIC MUONS 
Spin-Spin Relaxation 
Muon spin relaxation studies of the spin glass AgMn, 7:34225 


See also MYOCARDIUM 
Pathological Changes 
Biological effects of 60-Hz electric fields on small and large 
laboratory animals, 7:34831 (PNL-SA—9406) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGENESIS 
Correlations 
Induction of mutation and cell differentiation by chemicals 
which initiate or promote tumor formation, 7:34815 (CONF- 
801280—1) 
MYCORRHIZAS 
Research Programs 
Rehabilitation of disturbed arid lands: long-range planning and 
the role of mycorrhizae in rehabilitation, 7:33152 
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Virulence 
Effects of topsoil-storage duration on inoculum potential of 
vesicular-arbuscular mycorrhizae, 7:34703 
MYOCARDIUM 


Tagging fatty acids with 99m tecnetium. Final report for the 
period 1 October 1978 - 30 November 1980, 7:34812 (AEA- 
R—2228-F) 

Scintiscanning 

Design, synthesis, and evaluation of new organomedicinal 
radiopharmaceuticals. Progress report, March 1, 1981- 
February 28, 1982, 7:34754 (DOE/EV/04115—T2) 


N CODES 
Computer Codes 
NBS/ESDS - a computer model for the simulation of hot 
water systems, 7:34070 (PB—82-139361) 
NAPHTHALENE 
on 
Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-MoOs/y-Al2Os, 7:34369 
NAPHTHOLS 
Adsorption 


Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 


Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 


Thermolysis of naphthols, 7:33103 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL GOVERNMENT 
Electric Power Industry 
Electric power: contemporary issues and the federal role in 
oversight and regulation. Report to the Congress, 7:34019 
(PB—82-141037) 
Energy Policy 
Electric power: contemporary issues and the federal role in 
oversight and regulation. Report to the Congress, 7:34019 
(PB—82-141037) 
NATIONAL SECURITY 
Management 
Energy policies for resilience and national security. Final 
report, 7:33997 (AD-A—108263/5) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Chemical Analysis 
Analyses of natural gas in Illinois, 7:33304 (PB—82-124322) 
Physical Properties 
Computer simulation and molecular theory studies of natural 
gas mixtures. Annual report, 7:33303 (PB—81-227985) 
Production 
Environmental research plan for gas supply technologies. 
Volume I. Executive summary. Final report, 7:33294 (PB— 
81-222309) 
Gas recovery from coal deposits. Final report, 7:33298 (PB— 
81-222291) 
Royalties 
Oil and gas royalty collections: longstanding problems costing 
millions, 7:34008 (PB—82-130576) 


Sampling 
Analyses of natural gas in Illinois, 7:33304 (PB—82-124322) 
Thermodynamic Properties 


Computer simulation and molecular theory studies of natural 
gas mixtures. Annual report, 7:33303 (PB—81-227985) 
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Trade 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Exploration 

Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacts: a summary report, September 

1980, 7:33257 (USGS-OFR—81-620) 

Shale characterization and resource appraisal of Devonian 
black shales of the Appalachian basin. Quarterly report for 
October to December 1981, 7:33292 (DOE/MC/10866— 
T12) 

Leases 

Alaska OCS socioeconomic studies program. Technical report 
number 63. North Aleutian Shelf petroleum technology 
assessment; OCS Lease Sale No. 75. Final report, 7:33269 
(PB—82-139833) 

Alaska OCS socioeconomic studies program. Technical report 
number 62. Statewide and regional economic and 
demographic systems, Beaufort Sea (71) impact analysis. 
Final report, 7:33270 (PB—82-141417) 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a summary 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 

Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacts: a summary report, September 
1980, 7:33257 (USGS-OFR—81-620) 

Resource Depletion 

Econometrics of exhaustible resource supply: a theory and an 

application. Final report, 7:33255 (DOE/ET/60003—1) 
Resource Development 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a summary 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 

Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacts: a summary report, September 
1980, 7:33257 (USGS-OFR—81-620) 

Unconventional natural gas resources, 7:33296 (CONF- 
820323—2) 

NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Gas Meters 

Gas line PZT power transducer. Final report, October 1980- 

June 1981, 7:33301 (PB—82-133323) 
Metering 
Gas line PZT power transducer. Final report, October 1980- 
June 1981, 7:33301 (PB—82-133323) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Constraints : 

Environmental research plan for gas supply technologies. 
Volume I. Executive summary. Final report, 7:33294 (PB— 
81-222309) 

Environmental Impacts 

Environmental research plan for gas supply technologies. 
Volume I. Executive summary. Final report, 7:33294 (PB— 
81-222309) 

Environmental research plan for gas supply technologies. 
Volume II. Environmental research plan. Final report, 
7:33295 (PB—81-222317) 

Regulations 

Environmental research plan for gas supply technologies. 
Volume I. Executive summary. Final report, 7:33294 (PB— 
81-222309) 

Environmental research plan for gas supply technologies. 
Volume II. Environmental research plan. Final report, 
7:33295 (PB—81-222317) 


NATURAL GAS PROCESSING PLANTS 
Solar Process Heat 
Conceptual design of a solar cogeneration facility in 
southwestern Kansas, 7:33667 (SAND—82-8002) 
NATURAL GAS WELLS 
Fracturing 


Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 
NATURAL RADIOACTIVITY 
(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
Environmental Transport 
Natural radioactivity contamination problems. Report no. 2. 
(final), 7:34798 (PB—82-140443) 
NATURE RESERVES 


Planning for mine-cut lakes, 7:33198 
NAVIGATIONAL INSTRUMENTS 
Research Programs 
Research report 1980, 7:34596 (RNC/NS/TM—270) 
NEBULAE 
See also CRAB NEBULA 
PLANETARY NEBULAE 
Physical Properties 
New insights into the physical state of gaseous nebulae, 
7:34878 (NASA-CP—2171) 
Ultraviolet Spectra 
Surface mapping of selected regions in the Orion Nebula, 
7:34884 (NASA-CP—2171) 
NEGATIVE IONS 
See ANIONS 
NEODYMIUM 146 
Interacting Boson Model 
Dipole states in the interacting boson model, 7:35134 (UM-P— 
81/34) 
NEODYMIUM IONS 
Fluorescence 
Optical spectra and Zeeman effect for Pr** and Nd** in LuPO, 
and YPQ,, 7:34344 
Visible Spectra 
Optical spectra and Zeeman effect for Pr** and Nd* in LuPO, 
and YPOQk,, 7:34344 
Zeeman Effect 
Optical spectra and Zeeman effect for Pr** and Nd* in LuPQ, 
and YPQ,, 7:34344 
NEODYMIUM LASERS 
Beam Monitoring 
Nd:YAG laser beam diagnostics, 7:34465 (SAND—81-0011C) 
Collimators 
Nd:YAG laser beam diagnostics, 7:34465 (SAND—81-0011C) 
Fabrication 
Manufacturing methods and technology engineering for batch 
processing neodymium doped YAG laser rods. Final report, 
February 1977-October 1979, 7:34443 (AD-A—101065/1) 
Mode Locking 
Laser physics and laser spectroscopy. Final technical report 
January 1980-February 1981, 7:34453 (AD-A—108374/0) 
NEOMYCIN 
See ANTIBIOTICS 
NEON 20 REACTIONS 
Fragmentation 
Angular momentum and linear momentum transfer in 
intermediate-energy heavy-ion reactions, 7:35109 (LBL— 
13637) 
Fusion Reactions 
Investigations of particle spectra in the ?°Ne + ™C and Ne 
+ ®Be reactions below the Coulomb barrier, 7:35093 (IKF— 
39) 
Particle Production 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
NEON COMPOUNDS 
Photoionization 
Photoionization of the neon—rare gas dimers NeAr, NeKr, 
and NeXe, 7:34386 





NEON IONS 
Collisions 


NEON IONS 
Collisions 
Surface composition of a tin—lead alloy, 7:34365 
Ton-Atom Collisions 
K shell excitation in asymmetric ion-atom collisions, 7:35008 
(IKF—39) 
L-subshell excitation probabilities of Yb and Au in collisions 
with protons and neon ions, 7:35009 (IKF—39) 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 


NEPTUNIUM 
Environmental Transport 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
NEPTUNIUM COMPLEXES 
Chemical Reaction Yield 
Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 
Raman Spectra 
Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 
NEPTUNYL COMPOUNDS 
Chemical Reactions 
Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 ° 
NERVES 
Physiology 
Nerve-pulse interactions, 7:34777 (LA-UR—81-3728) 
NERVOUS SYSTEM 
See also NERVES 
Pathological Changes 
Biological effects of 60-Hz electric fields on small and large 
laboratory animals, 7:34831 (PNL-SA—9406) 


Air Pollution 
Polycyclic aromatic hydrocarbon concentrations in the 
Netherlands. Report PUB-690, 7:34671 (PB—82-130238) 
Energy Demand 
The linkage between the modules of the national medium-term 
EC energy models for: Belgium/Luxembourg, Federal 
Republic of Germany, and the Netherlands, 7:33952 (PB— 
81-217309) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Beam Production 
Neutral-beam systems for magnetic fusion reactors, 7:35191 
Comparative Evaluations 
Neutral-beam systems for magnetic fusion reactors, 7:35191 
Feasibility Studies 
Neutral-beam systems for magnetic fusion reactors, 7:35191 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Beam Optics 
Primary ion tetrode optics for high transparency multibeamlet 
neutral injectors, 7:34985 
Beam Production 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
Direct Energy Conversion 
Neutral beamline with improved ion-energy recovery (Patent), 
7:35277 
Magnetic Fields 
Magnetic blocking direct recovery efficiency for intense 
neutral beams, 7:34496 
NEUTRAL-CURRENT INTERACTIONS 
Total Cross Sections 
Measurements of charged- and neutral-current cross sections 
by the CFRR collaboration, 7:35024 (DOE/ER/40033—15) 
NEUTRINO BEAMS 
Holography 
Holography for large volume bubble chambers and neutrino 
physics, 7:34567 (RL—81-042) 
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NEUTRINO-DEUTERON INTERACTIONS 
Charged-Current Interactions 
New decay mode of the charmed baryon, Ai/sub c/—>2°n*, 
7:35034 
Study of single-pion production by weak charged currents in 
low-energy vd interactions, 7:35031 
NEUTRINO-NUCLEON INTERACTIONS 
High-energy neutrino interactions, 7:35027 (INIS-mf—6908) 
ios 


Lifetime 
Radiative decay of massious neutrinos: implications for physics 
and astrophysics, 7:34906 (NASA-TM—82158) 
Mass 
Radiative decay of massious neutrinos: implications for physics 
and astrophysics, 7:34906 (NASA-TM—82158) 
NEUTRON BEAMS 
Beam Shaping 
Use of nonhydrogenous wedges for therapeutic neutron beam 
shaping, 7:33438 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTION 
Image Intensifiers — 
Neutron image intensifier for non-destructive materials testing, 
7:34583 (IKF—39) 
Spatial resolution of a neutron image intensifier determined by 
Fourier analysis of the image function, 7:34582 (IKF—39) 
Liquid Scintillation Detectors 
Determination of the absolute neutron efficiency of NE 213 
detectors, 7:34587 (IKF—39) 
NEUTRON DETECTORS 
Lithium-6 foil neutron detector (Patent), 7:34580 
Neutron flux measurement system of a pressurized water 
reactor, 7:33808 (INIS-mf—6854) 
NEUTRON DOSIMETRY 
Development and demonstration of an advanced methodology 
for LWR dosimetry applications, 7:33798 (EPRI-NP—2188) 
Comparative Evaluations 
A small scale neutron dosimetry intercomparison, 7:34532 
(EUR—6567-EN) 
Depth Dose Distributions 
Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 


Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 
NEUTRON LOGGING 
Investigation into means of accounting of neutron properties of 
medium in neutron activation determination of gold in 
boreholes, 7:34340 (INIS-SU—57) 
NEUTRON MONITORS 
Corrections 
Barometer correction for Dallas neutron monitor, 7:34578 
Sensitivity 
Energy sensitivity of supermonitors to the multiple neutrons 
and the coupling functions, 7:34579 
NEUTRON RADIOGRAPHY 
Design of the fuels and materials examination facility (FMEF) 
neutron radiography facility for irradiated fuel (LMFBR), 
7:33822 (HEDL-SA—2403-FP) 
Resolution 
Recent developments and capabilities in neutron radiography 
at HEDL, 7:34535 (HEDL-SA—2408-FP) 
NEUTRON REACTIONS 


E2 isovector giant resonance as seen through the capture of 
fast neutrons, 7:35122 (DOE/ER/01388—503) 

Investigation of the '*°Te(n,y)!"°Te reaction on thermal 
neutrons, 7:35103 (INIS-SU—44) 

Isomeric ratio in neutron capture of 7*1Am at 14.75 MeV and 
30 keV, 7:35124 (INIS-SU—44) 

Neutron cross sections and Doppler effect of the 1.056 eV 
resonance in “Py, 7:35129 (BNL—30597) 

Charge-Exchange Reactions 

Measurement of the /sup 53/Cr(n,p)/sup 53/V cross section 

below 9.4 MeV using a sample transport facility, 7:35100 
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Fission 

Measurement of the 7*°U and ***U fission cross sections with 

24.5 keV neutrons, 7:35125 (INIS-SU—44) 
Quasi-Elastic Scattering 

Measurement of the cross section for the /sup 7/Li(n,n't)/sup 

4/he reaction in the 7- to 9-MeV energy range, 7:35092 
Thermal Fission 

Measurement of tripartition alpha particle low energy 
spectrum in **5U fission induced by thermal neutrons, 
7:35121 (CENBG—8027) 

Measurements of Br and I isotopes with a negative surface 
ionization ion source, 7:35123 (IA—1364) 

Total Cross Sections 

Neutron total cross section and resonance parameters of /sup 
231/Pa, 7:35127 

Total cross section of tungsten 186 in the eV range and 
neutron polarizability, 7:35107 (INIS-SU—44) 

Total neutron cross sections of heavy nuclei, 7:35126 

NEUTRON SLOWING-DOWN THEORY 
Numerical Solution 
Direct numerical solution of the integral equation for neutron 
slowing down, 7:35139 (MATHS-RES—145) 
NEUTRON SOURCE FACILITIES 
Irradiation test facilities, 7:35218 (DOE/ER—0046/8-Vol.1) 
NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Evaluation of sealed-tube neutron generators for the assay of 
fresh LWR fuel assemblies, 7:33857 (LA—9103-MS) 

NEUTRON STARS 
Heating 
Deleptonization and heating of proton-neutron stars, 7:34924 
Star Accretion 
Matter accreting neutron stars, 7:34909 (NASA-TM—83835) 
Star Models 
Deleptonization and heating of proton-neutron stars, 7:34924 
NEUTRON TRANSPORT 
Computer Codes 
JUNEBUG: three dimensional geometry plotting code, 7:33847 
(NUREG/CR—0200-Vol.2-Bk.3) 
NEUTRONS 
See also COSMIC NEUTRONS 
Collisions 
Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 
Particle Kinematics 
Deleptonization and heating of proton-neutron stars, 7:34924 
NEVADA 
Geothermal Resources 

Geothermal resource area 11, Clark County area development 
plan, 7:33724 (DOE/RA/50075—T3) 

Geothermal Resource Area 5, Churchill, Douglas, Lyon and 
Storey Counties area development plan, 7:33725 
(DOE/RA/50075—T4) 

Geothermal resource area 3: Elko County. Area development 
plan, 7:33726 (DOE/RA/50075—T8) 

Geothermal resource area 10: Lincoln County, Nevada. Area 
development plan, 7:33727 (DOE/RA/50075—T11) 

NEVADA TEST SITE 
Volcanic Rocks 

Preliminary stratigraphic and petrologic characterization of 
core samples from USW-G1, Yucca Mountain, Nevada, 
7:33359 (LA—8840-MS) 

NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW MEXICO 
Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Tucumcari NTMS Quadrangle, New 
Mexico/Texas, 7:33323 (GJBX—183-81) 

NEW YORK 
Geological Surveys 

Analysis of potential geothermal resources and their use: 

Lebanon Springs, New York, 7:33728 (PB—82-147380) 
Geothermal Exploration 

Analysis of potential geothermal resources and their use: 

Lebanon Springs, New York, 7:33728 (PB—82-147380) 


Geothermal Resources 

Analysis of potential geothermal resources and their use: 

Lebanon Springs, New York, 7:33728 (PB—82-147380) 
Hydroelectric Power Plants 

Goodyear Lake Station financial aspects, 7:33572 (CONF- 
8106137—Vol.2) 

Hinckley Reservoir and lower Mohawk River development, 
7:33511 (CONF-8106137—Vol.2) 

Power Authority of the State of New York (PASNY) and its 
hydro expansion program, 7:33506 (CONF-8106137—Vol.2) 

Studies for the rehabilitation of Hinckley and Delta Dams, 
7:33510 (CONF-8106137—Vol.2) 

Inland Waterways 

New York State barge canal system, 7:33553 (CONF- 

8106137—Vol.2) 
Natural Gas Deposits 

Comparative analysis of stimulations in the eastern gas shales, 

7:33297 (DOE/METC—145) 
Small-Scale Hydroelectric Power Plants 

Niagara Mohawk systemwide hydro expansion program, 
7:33552 (CONF-8106137—Vol.2) 

Public-private sector cooperation for hydro development in 
New York State: institutional considerations, 7:33509 
(CONF-8106137—Vol.2) 

Small hydro at Potsdam, New York, 7:33536 (CONF- 
8106137—Vol.2) 

Water Resources 
Water resources problems and research Needs, New York 
State, 1982-1987, 7:33973 (PB—81-185357) 
NICKEL 
Auger Electron Spectroscopy 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Single crystals as model catalysts, 7:34378 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Band Theory 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Catalytic Effects 
Catalyzed gasification of various coals, 7:33004 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Hydrogasification of coal chars using nickel-alkaline earth 
catalysts, 7:33001 
Reaction mechanisms of catalytic carbon gasification; 
differences and similarities between nickel, potassium and 
vanadium catalysis, 7:33003 
Single crystals as model catalysts, 7:34378 
Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 
Chemical Bonds 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Chemical State 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Comparative Evaluations 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Crystal Doping 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Curie Point 
Magnetization and Curie temperature of compositionally 
modulated Cu/Ni films, 7:34212 
Electrochemical Coating 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Electrodeposition 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Electronic Structure 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 





NICKEL 58 REACTIONS 
Energy Gap 


Energy Gap 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Energy Levels 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Excited States 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Ion Implantation 
Investigations on hydrogen in metals, 7:34258 (IKF—39) 
Low-temperature release of ion-implanted helium from nickel, 
7:34303 
Ton-Atom Collisions 
Influence of the hole production on the emission of 
quasimolecular radiation, 7:35012 (IKF—39) 
K shell excitation in asymmetric ion-atom collisions, 7:35008 
(KF—39) 
K shell excitation in nearly symmetric collision systems, 
7:35010 (IKF—39) 
Magnetic Moments 
Interface magnetization: Cu films on Ni(100), 7:34235 
Magnetization 
Magnetization and Curie temperature of compositionally 
modulated Cu/Ni films, 7:34212 
Materials Recovery 


Pyrometallurgical method for processing Ni-Cd scrap batteries. 


Report of investigations, 7:34120 (PB—82-138611) 
Metabolism 
Nickel, 7:34823 
ion 
Initial stages of high-temperature metal oxidation, 7:34213 
Photoelectron Spectroscopy 
Initial stages of high-temperature metal oxidation, 7:34213 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Recovery 
A pyrometallurgical method for processing Ni-Cd scrap 
batteries. Report of investigations, 7:34123 (PB—82-145426) 
Process for recovering chromium and other metals from 
superalloy scrap. Report of investigations, 7:34122 (PB—82- 
145418) 
Redox Potential 
Initial stages of high-temperature metal oxidation, 7:34213 
Sorptive Properties 
Effects of Fe on the reactivity of Ni(100), 7:34380 
Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Sputtering 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Tissue Distribution 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia vine, 
birch, and cottonwood trees), 7:33170 
Toxicity 
Nickel, 7:34823 
X-Ray Spectroscopy 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
NICKEL 58 REACTIONS 
Coulomb Scattering 
Velocity dependence of transient hyperfine field at Pt ions 
rapidly recoiling through magnetized Fe, 7:35115 (UM-P— 
81/24) 
NICKEL ALLOYS 


See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 


Amorphous State 
Low temperature electrical and thermal transport in 
amorphous NiP produced by plasma arc spraying, 7:34247 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
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Corrosion Resistance 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines. Report of investigations/1981, 7:33738 
(PB—81-181638) 
Electrodeposition 
Low temperature electrical and thermal transport in 
amorphous NiP produced by plasma arc spraying, 7:34247 
Physical Properties 
Low temperature electrical and thermal transport in 
amorphous NiP produced by plasma arc spraying, 7:34247 
Ruptures 
Creep rupture bending test of 20 percent cold-prestrained ni-fe- 
cr alloy straight tubes at 1100 f(593 c), 7:34242 
Sintering 
Liquid-phase densification of titanium carbide - nickel 
composites, 7:34275 (LBL—13580) 
Sorptive Properties 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 


NICKEL BASE ALLOYS 


See also HAYNES 188 ALLOY 
INCONEL ALLOYS 

Auger Electron Spectroscopy 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Oxidation 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Photoelectron Spectroscopy 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Reduction 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
Surface Treatments 

Oxidation and reduction of Ni—Cr alloys, 7:34232 
X-Ray Emission Analysis 

Oxidation and reduction of Ni—Cr alloys, 7:34232 


NICKEL COMPLEXES 


Radiolysis 
Difference in the stability of the diastereoisomers of the 
tervalent nickel complex with 5,7,7,12,14,14 hexamethyl 
1,4,8,11 tetraazacyclotetradecane in sulfate and perchlorate 
containing aqueous solutions. An electrochemical and pulse 
radiolysis study, 7:34396 (IA—1364) 
Stability 
Difference in the stability of the diastereoisomers of the 
tervalent nickel complex with 5,7,7,12,14,14 hexamethyl 
1,4,8,11 tetraazacyclotetradecane in sulfate and perchlorate 
containing aqueous solutions. An electrochemical and pulse 
radiolysis study, 7:34396 (IA—1364) 


NICKEL IONS 


Ton-Atom Collisions 
Influence of the hole production on the emission of 
quasimolecular radiation, 7:35012 (IKF—39) 
K shell excitation in nearly symmetric collision systems, 
7:35010 (IKF—39) 


NICKEL OXIDES 


Chemical State 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Electrochemical Coating 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Electrodeposition 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Entropy 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 





1678 / ERA Vol. 7, No. 13 


Photoelectron Spectroscopy 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Spectral Reflectance 
Evaluation of selective solar-absorber surfaces. Semi-annual 
report, March 25-September 24, 1981, 7:33713 (LMSC/D— 
811826) 


Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
X-Ray Spectroscopy 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 


A pyrometallurgical method for processing Ni-Cd scrap" 
batteries. Report of investigations, 7:34123 (PB—82-145426) 
Pyrometallurgical method for processing Ni-Cd scrap batteries. 
Report of investigations, 7:34120 (PB—82-138611) 
Uses 
50 amp-hour nickel cadmium battery manual, 7:33941 (NASA- 
CR—166701) 
NICKEL-IRON BATTERIES 
See IRON-NICKEL BATTERIES 
NIGERIA 
Radiotherapy 
Status of radiation therapy in Nigeria and problems of accurate 
dosimetry, 7:34762 IAEA-TECDOC—249) 
NIMONIC 86 
Carburization 
Behaviour of high temperature alloys during exposure in 
impure helium, 7:33846 (OEFZS—4086) 
Oxidation 
Behaviour of high temperature alloys during exposure in 
impure helium, 7:33846 (OEFZS—4086) 
NIMONIC PE16 
Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 
Physical Radiation Effects 
Radiation effects in materials for fusion reactors, 7:35258 
NIOBIUM 
Activation Analysis 
Nondestructive determination of niobium in steels by neutron 
activation followed by x-ray spectrometry, 7:34337 (A— 
1364) 
Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 
Photoemission 
Photoemission studies of clean and oxidized Nb and NbsSn, 
7:34311 
Physical Radiation Effects 
Radiation effects in materials for fusion reactors, 7:35258 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
Lattice Vibrations 
Phonon density of states of Nb/sub .75/Zr/sub .25/, 7:34200 
(KFK—3051) 
Sorptive Properties 
Models for diffusion with trapping effects, 7:34250 
NIOBIUM BASE ALLOYS 
Fabrication 
Improved method of preparing composite superconducting 
wire (Patent), 7:34432 


ion 
Photoemission studies of clean and oxidized Nb and NbsSn, 
7:34311 
Physical Radiation Effects 
Radiation damage studies in CTR materials using dual-beam 
irradiation, 7:34207 (PNL-SA—8718) 
NIOBIUM CARBIDES 
Creep 


Diffusion and creep in niobium carbide as a function of 
temperature and carbon content. Final report, 1 March 1975- 
30 Marck 1981, 7:34261 (AD-A—100857/2) 
Self-Diffusion 
Diffusion and creep in niobium carbide as a function of 
temperature and carbon content. Final report, 1 March 1975- 
30 Marck 1981, 7:34261 (AD-A—100857/2) 


NIOBIUM COMPLEXES 
Extrusion 


Superconducting and mechanical properties of cold 
hydrostatically extruded monofilamentary NbsSn wires, 
7:34290 (DOE/ER/10367—5) 

Mechanical Properties 

Superconducting and mechanical properties of cold 
hydrostatically extruded monofilamentary NbsSn wires, 
7:34290 (DOE/ER/10367—5) 

NIOBIUM IONS 
Energy-Level Transitions 

Spectra of Nb XII-XVII from a low-inductance vacuum spark, 

7:35001 
Ton-Atom Collisions 

Influence of the hole production on the emission of 

quasimolecular radiation, 7:35012 (IKF—39) 
NIOBIUM NITRIDES 
Chemical Preparation 

Preparation and analysis of Nb/sub x/V/sub 1-x/N 
superconducting polycrystalline samples, 7:34265 (KFK— 
3051) 

Crystal Lattices 

Lattice deformation in NbN induced by vacancies, 7:34274 

(IKF—39) 
Crystal Structure 

Crystal structure and lattice distortion of y-NbN/sub x/ and 

delta-NbN/sub x/, 7:34262 (KFK—3051) 
Lattice Vibrations 

Optical phonons in NbN/sub .83/, 7:34264 (KFK—3051) 

Preparation and analysis of Nb/sub x/V/sub 1-x/N 
superconducting polycrystalline samples, 7:34265 (KFK— 
3051) 

NIOBIUM OXIDES 
Lattice Vibrations 
Phonon dispersion of NbO, 7:34266 (KFK—3051) 
NITRATES 
Effects 
Effects of particulate air pollution on asthmatic subjects, 
7:34819 (PB—81-190514) 
NITRIC ACID 
Photolysis 
Photochemistry of HNO; and CINOs, 7:34385 (LBL—13473) 
NITRIC OXIDE 
Chemical Reaction Yield 
Nitric oxide production from chemically bound nitrogen in 
fuel rich coal flames, 7:34415 
NITRITES 
See NITROUS ACID 
NITRO COMPOUNDS 
Mutagenesis 

Ionization in liquids. Progress report, May 1, 1981-April 30, 

1982, 7:34818 (DOE/EV/04746—1) 
NITROGEN 
Environmental Transport 

Fate of nutrient enrichment on continental shelves as indicated 

by the C/N content of bottom sediments, 7:34726 
Hard X Radiation 

Absence of fast electrons in laser-irradiated gas-jet targets, 

7:35270 
Metabolism 

Relationships between nitrogen metabolism and photosynthesis, 

7:34747 
Oxidation 

Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 7:33447 (CONF-820304—7) 

Physical Radiation Effects 
Absence of fast electrons in laser-irradiated gas-jet targets, 
7:35270 
Raman S 
Optical Stark splitting of rotational Raman transitions, 7:34352 
Recycling 

Nitrogen recycling and biological populations in upwelling 

ecosystems, 7:34720 


Metallization of some simple systems, 7:35152 (UCRL—86483) 





Characterization of aluminum—aluminum nitride coatings 
sputter deposited using the pulsed gas process, 7:34989 
NITROGEN 13 


Radiopharmaceuticals 
Labeling of complex molecules with #*F, '°N, and ™C. 
Progress report, March 1, 1981-February 28, 1982, 7:34786 
(DOE/EV/04115—T4) 
NITROGEN COMPOUNDS 
Metabolism 


Methods of clinical chemistry and isotopic technique for 
investigation of the nitrogen metabolism in man using ‘N. 
Catalogue of methods, 7:34770 (ZfI-Mitt—36) 

NITROGEN DIOXIDE 


ESR studies of surface adsorption and catalysis under ultra- 
high-vacuum conditions. Progress report, March 1, 1981- 
February 28, 1982, 7:34361 (DOE/ER/04991—3) 

Effects 

Responses of radish to all combinations of three concentrations 

of nitrogen dioxide, sulfur dioxide, and ozone, 7:34822 
NITROGEN FIXATION 


Legume inoculation following seedling establishment in mine 
soils, 7:33148 
Time Dependence 
Effects of topsoil-storage duration on inoculum potential of 
vesicular-arbuscular mycorrhizae, 7:34703 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Crystal Structure 
Structure of dinitrogen tetroxide N2O,: Neutron diffraction 
study at 100, 60, and 20 K and ab initio theoretical 
calculations, 7:34306 


Evaluation of a second derivative uv-absorption spectrometer 
(DUVAS) for analyzing gases in smoke plumes, 7:34545 ~ 
(ORNL/TM—8007) 

Ecological Concentration 

Personal samplers for CO, NO and CO2 in air. Open file 
report (final) 1 Dec 76-30 Nov 79, 7:34670 (PB—82-123597) 

Variation of derived NO-profiles at high and mid-latitudes, 
7:34657 (INW—7908) 

Energy Absorption 

Vacuum ultraviolet spectroscopy of molecules using third- 

harmonic generation in rare gases, 7:34345 
Photoionization 

Vacuum ultraviolet spectroscopy of molecules using third- 

harmonic generation in rare gases, 7:34345 


Photochemistry of HNOs and CINOs, 7:34385 (LBL—13473) 
Plumes 
Evaluation of a second derivative uv-absorption spectrometer 
(DUVAS) for analyzing gases in smoke plumes, 7:34545 
(ORNL/TM—8007) 
Production 
The effect of multiburst NO production on electron densities 
and hf attenuation at 60 km altitude. Final report 1 Dec 78- 
31 May 80, 7:34941 (AD-A—105676/1) 
Removal 
Preliminary economic analysis of NO/sub x/ flue gas treatment 
processes using TVA and EPRI economic premises. Final 
report, 7:33125 (EPRI-CS—2075) 


Personal samplers for CO, NO and CO2 in air. Open file 
report (final) 1 Dec 76-30 Nov 79, 7:34670 (PB—82-123597) 
Ultraviolet Spectra 
Vacuum ultraviolet spectroscopy of molecules using third- 
harmonic generation in rare gases, 7:34345 
NITROGEN SULFIDES 
See SULFUR NITRIDES 
NITROUS ACID 
Detection 
Evaluation of a second derivative uv-absorption spectrometer 


(DUVAS) for analyzing gases in smoke plumes, 7:34545 
(ORNL/TM—8007) 
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Plumes 

Evaluation of a second derivative uv-absorption spectrometer 
(DUVAS) for analyzing gases in smoke plumes, 7:34545 
(ORNL/TM—8007) 

NMR SPECTROMETERS 
CAMAC System 
Use of CAMAC for computer interface in NMR, 7:35337 
NOBLE GASES 
See RARE GASES 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 

Neutron image intensifier for non-destructive materials testing, 

7:34583 (IKF—39) 
NONLINEAR PROGRAMMING 
Utilization of nonlinear programming techniques in problems 
of complex systems, 7:35289 (INPE—1977-TDL/036) 
NORTH ATLANTIC REGION 
See also MAINE 
MASSACHUSETTS 
Hydroelectric Power 

Hydropower in New England: the environmental 

tradeoffs, 7:33490 (CONF-8106137—Vol.2) 
Hydroelectric Power Plants 

Downstream releases: implications for hydroelectric 
development and natural resource management, 7:33575 
(CONF-8106137—Vol.1) 

NORTH CAROLINA 
Dams 

Lake Junaluska hydropower redevelopment feasibility 
evaluation and licensing exemption, 7:33571 (CONF- 
8106137—Vol.2) 

Hydroelectric Power 

Practical micro-hydro: a case study of a demonstration and 
stream appraisal project in the mountains of North Carolina, 
7:33516 (CONF-8106137—Vol.1) 

Hydroelectric Power Plants 

Lake Junaluska hydropower redevelopment feasibility 
evaluation and licensing exemption, 7:33571 (CONF- 
8106137—Vol.2) 

Uranium Deposits 

Evaluation of uranium geochemical anomalies in the Charlotte 

1°x 2°NTMS quadrangle, 7:33321 (DPST—81-141-4) 
NORTH DAKOTA 
Resource Development 

Western Coal Planning Assistance Project. Source book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:34006 (NP—2902245) 

Western Coal Planning Assistance Project. A guide to methods 
for impact assessment of Western coal/energy development 
(Montana, North Dakota, Wyoming), 7:34007 (NP— 
2902300) 

NORTH PLATTE RIVER 
Power Potential 
Planning for large pumped-storage developments, 7:33482 
(CONF-8106137—Vol.1) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOZZLES 


Gas jet IF targets, 7:35265 
Fabrication 
Gas jet IF targets, 7:35265 
Turbulent Flow 
Effects of grid turbulence on nonequilibrium choked nozzle 
flow (PWR; BWR), 7:33880 (EGG-M—02481) 
NUCLEAR DATA COLLECTIONS 
Evaluated Data 
Evaluated nuclear data library, 7:35336 (UCRL—50400- 
Vol.4(Rev.1)) 
NUCLEAR ENERGY 
Nuclear energy research and development in France, 7:33351 
(CEA-CONF—5667) 
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NUCLEAR EXPLOSION DETECTION 

Seismic Detection 
Long-period seismological research program. Semi-annual 

report No. 9, 1 May-31 October 1975, 7:34638 (AD-A— 
108522/4) 
Regional amplitude-distance relations, discrimination and 
detection. Technical report, 7:34636 (AD-A—105722/3) 
NUCLEAR EXPLOSIONS 
See also STARFISH EVENT 
UNDERGROUND EXPLOSIONS 

Expedient measures in postattack industrial recovery: 
petroleum refining. Final report 12 September 1979-1 
December 1980, 7:34630 (AD-A—108600/8) 

Nuclear blast response computer program. Volume I. Program 
description. Final report, May 1975-August 1977, 7:34626 
(AD-A—106480/7) 

Nuclear blast response computer program. Volume II. 
Doublet-lattice and piston theory aerodynamics. Final 
report, May 1975-June 1977, 7:34627 (AD-A—106481/5) 

Nuclear blast response computer program. Volume III. 
Program listing. Final report, May 1975-June 1977, 7:34628 
(AD-A—106520/0) 

Soil properties of USSR strategic areas. Volume I. Soil 
property comparisons for selected USSR and US soils. 
Topical report 5 January-1 December 1980, 7:34632 (AD- 
A—108743/6) 

Computerized Simulation 

Stress wave interactions with tunnels buried in well- 
characterized jointed media. Final report, 4 May 1977-1 June 
1980, 7:34613 (AD-A—100698/0) 

Data Acquisition Systems 

Instrumentation support for the Huron King underground test. 
Final report, 13 June 1979-30 November 1980, 7:34631 (AD- 
A—108742/8) 

Environmental Impacts 

MILLRACE: off-site blast predictions and measurements. 

Final report, 7:34832 (SAND—82-0102C) 


A multiburst fallout model for operational type studies. 

Master's thesis, 7:34614 (AD-A—100760/8) 
Ground Motion 

Cylindrical in situ tests (CIST) 20 and 21: analysis report. Final 

report, 7:34629 (AD-A—108268/4) 
Infrared Radiation 

Evaluation of infrared simulation data. Final report 1 Dec 79- 

31 Oct 80, 7:34623 (AD-A—105872/6) 
Nitrogen Oxides 

The effect of multiburst NO production on electron densities 
and hf attenuation at 60 km altitude. Final report 1 Dec 78- 
31 May 80, 7:34941 (AD-A—105676/1) 

Nuclear Fireballs 

RADHOT: a radiation hydrodynamics code for weapon effects 

calculation. Master's thesis, 7:34611 (AD-A—100637/8) 
Radiation 

Neutron and gamma radiation measurements and calculations 
up to 1.1 kilometers from a fission source. Research report 
Aug-Dec 80, 7:34610 (AD-A—098243/9) 

Seismic Detection 

Vela network and automatic processing research. Final report, 

7:34637 (AD-A—108317/9) 
Seismic P Waves 

Time domain waveform inversion of short-period p-waves for 
nuclear explosion source time functions. Technical report, 
7:34619 (AD-A—101123/8) 

Shock Waves 

Cylindrical in situ tests (CIST) 20 and 21: analysis report. Final 
report, 7:34629 (AD-A—108268/4) 

Nuclear blast program for mini-calculators. Engineering report, 
7:34618 (AD-A—101091/7) 

Shock capturing using flux-corrected transport algorithms with 
adaptive gridding. Memorandum report, 7:34625 (AD-A— 
106109/2) 

Simulation 

Laboratory verification of blast-induced liquefaction 
mechanism. Final report Jan-Jul 81, 7:34634 (AD-A— 
109000/0) 


The application of finite elements and space-angle synthesis to 
the anisotropic steady state Boltzmann (transport) equation. 
Master's thesis, 7:34612 (AD-A—100638/6) 

Testing 

Instrumentation support for the Huron King underground test. 
Final report, 13 June 1979-30 November 1980, 7:34631 (AD- 
A—108742/8) 

Thermal Radiation 

Simulation of nuclear thermal radiation with high intensity 
flashlamps. Topical report 27 March 1978-26 January 1979, 
7:34633 (AD-A—108749/3) 

X Radiation 

X-ray fluence and transmission and prompt radiation fluence or 

dose. Master’s thesis, 7:34615 (AD-A—100804/4) 
NUCLEAR EXPLOSIVES 
Radiation Hazards 

Operation WIGWAM (series volume). Technical report, 

7:34622 (AD-A—105685/2) 
Testing 

Operation WIGWAM (series volume). Technical report, 
7:34622 (AD-A—105685/2) 

Shot PRISCILLA: a test of the PLUMBBOB series, 24 June 
1957. Technical report, 7:34621 (AD-A—105674/6) 

NUCLEAR FIREBALLS 
Hydrodynamics 


RADHOT: a radiation hydrodynamics code for weapon effects 
calculation. Master's thesis, 7:34611 (AD-A—100637/8) 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SPENT FUELS 


Catalogue of chemical and isotopic nuclear reference materials, 
7:33348 (PB—81-216319) 
NUCLEAR INDUSTRY 
Air Pollution 
French practices concerning quantitative evaluation of 
potential atmospheric pollution connected to nuclear 
activities, 7:34686 (CEA~-CONF—5644) 
Subsidies 
Uranium-enrichment-pricing oversight. Hearing before the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Seventh Congress, First Session, 
June 5, 1981, 7:33985 
NUCLEAR MATERIALS DIVERSION 
Detection 
Experimental demonstration of microscopic process 
monitoring, 7:33433 (ORNL/TM—7848) 
NUCLEAR MATERIALS MANAGEMENT 
Accounting 
Photon interrogation for bulk measurement of transuranic 
materials, 7:33427 (EGG-M—06081) 
Monitoring 
Experimental demonstration of microscopic process 
monitoring, 7:33433 (ORNL/TM—7848) 


Underground testing. A different kind of laboratory, 7:34635 
(SAND—81-1813-Vol.5-No.7) 
NUCLEAR MATTER 
Nucleon-nucleon interaction consistent with two-body data, 
finite nuclei and nuclear matter criteria, 7:35049 (UM-P— 
81/45) 
NUCLEAR PHYSICS 
Research Programs 
Annual report 1979, 7:35081 (INIS-mf—6350) 
NUCLEAR POWER 
Political Aspects 
Nuclear controversy: unequal competition in public policy- 
making. Report ERG-035, 7:33982 (PB—82-137084) 
NUCLEAR POWER PLANTS 
Nuclear energy research and development in France, 7:33351 
(CEA-CONF—5667) 
Blast Effects 
Critical appraisal of mathematical models of explosive gas 
cloud dispersion. Final report, 7:33933 (PB—82-123365) 





Capacity 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
Chemical Explosions 
Hazards to nuclear power plants from large liquefied natural 
gas (LNG) spills on water, 7:33920 (NUREG/CR—2490) 


Factors influencing the motivation and productivity of 
craftsmen and foremen on large construction projects, 
7:33840 (DOE/AD/06333—T1) 

Study of bolting problems, tools, and practices in the nuclear 
industry, 7:33791 (EPRI-NP—2174) 

Containment Buildings 

Margins to failure - Category-I structures program: 
background and experimental program plan, 7:33915 
(NUREG/CR—2347) 

Control Rooms 
Advanced diagnostic graphics, 7:33859 (EGG-M—09581) 
Cost 

Factors influencing the motivation and productivity of 
craftsmen and foremen on large construction projects, 
7:33840 (DOE/AD/06333—T1) 

Plans 

Technical aspects of nuclear power plant reliability and safety, 

7:33931 
Safety Systems 

Development and application of a methodology for systems 
interaction analysis (abstract and summary paper), 7:33923 
(PNL-SA—9471) 

Environmental Impact Statements 

Environmental impact statement on the siting of nuclear power 

plants: scoping summary report, 7:33862 (NUREG—0833) 
Environmental Impacts 

Formation, composition and processing of radioactive wastes 
from nuclear power plant operation, 7:33421 (INIS-mf— 
6897) 

Hazards 

Hazards to nuclear power plants from large liquefied natural 

gas (LNG) spills on water, 7:33920 (NUREG/CR—2490) 
In-Service Inspection 

Ultrasonic imaging techniques for real-time in-service 
inspection of nuclear power reactors. Progress report Oct 
79-Dec 80, 7:33849 (NUREG/CR—2154) 

Intermediate-Level Radioactive Wastes 

Formation, composition and processing of radioactive wastes 
from nuclear power plant operation, 7:33421 (INIS-mf— 
6897) 

Low-Level Radioactive Wastes 

Formation, composition and processing of radioactive wastes 
from nuclear power plant operation, 7:33421 (INIS-mf— 
6897) 

Manpower 

Projecting labor demand and worker immigration at nuclear 
power plant construction sites: an evaluation of 
methodology, 7:33841 (NUREG/CR—2421) 

Pi 

Effects of postulated event devices on normal operation of 
piping systems in nuclear power plants. Technical report, 
7:33905 (NUREG/CR—2136) 

Quality Assurance 

Contribution of quality and reliability assurance to the efficacy 

of a system, 7:33793 (KFK—2999) 
Radioactive Effluents 

Rare gases in radioactive gaseous wastes from nuclear power 

plants, 7:33863 (INIS-mf—6897) 
Radioactive Waste Disposal 

Current Czechoslovak research and development efforts 

concerning radioactive wastes, 7:33383 (INIS-mf—6897) 
Radioactive Waste Processing 

Current Czechoslovak research and development efforts 
concerning radioactive wastes, 7:33383 (INIS-mf—6897) 

Possible application of inorganic gel ion exchangers in nuclear 
power plants, 7:33386 (INIS-mf—6897) 

Decommissi 


joning 
Decommissioning reactors, 7:33984 
Reactor Safety 
Analysis of reliability in the framework of the expert opinion 
on nuclear power plants, 7:33792 (KFK—2999) 
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Analytical and simulation methods for the calculation of 
reliability characteristics of complex systems, 7:33795 
(KFK—2999) 

Contribution of quality and reliability assurance to the efficacy 
of a system, 7:33793 (KFK—2999) 

Utilization of failure- and reliability data in models of reliability 
for the systems planning of power plants, 7:33794 (KFK— 
2999) 

Reliability 

Analysis of reliability in the framework of the expert opinion 
on nuclear power plants, 7:33792 (KFK—2999) 

Analytical and simulation methods for the calculation of 
reliability characteristics of complex systems, 7:33795 
(KFK—2999) 

Contribution of quality and reliability assurance to the efficacy 
of a system, 7:33793 (KFK—2999) 

Technical aspects of nuclear power plant reliability and safety, 
7:33931 

Utilization of failure- and reliability data in models of reliability 
for the systems planning of power plants, 7:33794 (KFK— 
2999) 

Risk Assessment 

PRA procedures guide: a guide to the performance of 
probabilistic risk assessments for nuclear power plants. 
Review draft, 7:33913 (NUREG/CR—2300) 

Safety 

Technical aspects of nuclear power plant reliability and safety, 

7:33931 
Seismic Effects 

Seismic safety margins research program. Progress report No. 

12, September 30, 1981, 7:33904 (NUREG/CR—1120-Vol.8) 
Standardization 

Nuclear plant standardization: light water reactors, 7:33837 

(PB—81-213589) 
Insulation 


Survey of insulation used in nuclear power plants and the 
potential for debris generation. Technical report, 7:33919 
(NUREG/CR—2403) 

NUCLEAR REACTIONS 


See also FUSION REACTIONS 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 


Correlation Functions 
Dynamics versus symmetrization in hadron interferometry, 
7:35078 
Research Programs 
Applied nuclear data research and development. Progress 
report, April 1-June 30, 1981, 7:35082 (LA—9060-Pr) 
Progress report of the Nuclear Physics Department, 7:35080 
(CEA-N—2207) 
NUCLEAR REACTORS 


Band structure and nuclear dynamics, 7:35131 
(DOE/ER/10576—3) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Integrated nuclear considerations. Maneuver battalions (and 
lower) combat, combat support and combat service support 
in the absence of continuous command and control. Final 
report 28 Mar-30 Nov 80, 7:34624 (AD-A—106088/8) 
Blast Effects 
Underground testing. A different kind of laboratory, 7:34635 
(SAND—81-1813-Vol.5-No.7) 
Radiation Hazards 
Criteria for use of contaminated food in post-shelter neop. 
Working paper, 7:34784 (AD-A—107893/0) 
Assessment 


Will technology make shelters obsolete, 7:35339 
Underground Explosions 
Underground testing. A different kind of laboratory, 7:34635 
(SAND—81-1813-Vol.5-No.7) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 





1718 / ERA Vol. 7, No. 13 


PROTON-PROTON INTERACTIONS : 
Nucleon-nucleon interaction consistent with two-body data, 
finite nuclei and nuclear matter criteria, 7:35049 (UM-P— 
81/45) 


Resonances 
Survey of structures revealed in nucleon-nucleon scattering 
experiments and dibaryon resonances, 7:35060 


Faddeev equations for the coupled NN-aNN system, 7:35039 
(FIAS-R—66) 
Phase Shift 
Effect of absorption on low energy 7-d scattering, 7:35025 
(FIAS-R—58) 
Scattering 
Survey of structures revealed in nucleon-nucleon scattering 
experiments and dibaryon resonances, 7:35060 
NUCLEON-NUCLEON POTENTIAL 
Interactions 
a and rho exchange three-nucleon potentials. I. Low-energy 
theorems and the leading terms in the potential, 7:35043 
(UM-P—81/26) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Quantum Chromodynamics 
Deep inelastic muon and electron scattering as a probe for 
quarks and gluons in the nucleon, 7:35036 
Structure Functions 
Deep inelastic muon and electron scattering as a probe for 
quarks and gluons in the nucleon, 7:35036 
NUCLIDES 
See ISOTOPES 
NYLON 
Chemical Radiation Effects 
Nylon-6 water permeable membranes prepared by electron 
beam radiation induced graft copolymerization, 7:34281 
(A—1364) 
Preparation and evaluation of improved membranes for 
hemodialysis, 7:34280 (IA—1364) 


e) 


OAKS 
Cultivation Techniques 
Direct seeding sawtooth oak on surface mine spoil, 7:33194 
Growth 
Survival and growth of oaks and Virginia pine three years 
after direct seeding on mine spoils, 7:33146 
Survival Time 
Survival and growth of oaks and Virginia pine three years 
after direct seeding on mine spoils, 7:33146 
OBSIDIANITES 
See TEKTITES 
OCCULTATION 
See ECLIPSE 
OCEAN THERMAL ENERGY CONVERSION 
Environmental Impacts 
Environmental implications of biomass and other alternative 
fuels usage in Puerto Rico, 7:33962 (CEER-B—104) 
Technical guidance document for environmental requirements 
of commercial OTEC licensing regulations (15 CFR Part 
981), 7:33694 (PB—82-129396) 


Regulations to implement Public Law 96-320, the Ocean 
Thermal Energy Conversion Act of 1980. Final regulatory 
impact and flexibility analysis, 7:33693 (PB—82-126053) 


Technical guidance document for environmental requirements 
of commercial OTEC licensing regulations (15 CFR Part 
981), 7:33694 (PB—82-129396) 


Regulations to implement Public Law 96-320, the Ocean 
Thermal Energy Conversion Act of 1980. Final regulatory 
impact and flexibility analysis, 7:33693 (PB—82-126053) 


OCEAN THERMAL POWER PLANTS 
Biological Fouling 
OTEC-1 Power System Test Program: biolfouling and 
corrosion monitoring on OTEC-1, 7:33692 (ANL/OTEC- 
BCM—027) 
Corrosion 

OTEC-1 Power System Test Program: biolfouling and 
corrosion monitoring on OTEC-1, 7:33692 (ANL/OTEC- 
BCM—027) 

OCEANIA 
Pumped Storage Power Plants 

Energy independence for the Island of Tahiti by conversion 

from diesel to hydro, 7:33568 (CONF-8106137—Vol.2) 
Small-Scale Hydroelectric Power Plants 

Energy independence for the Island of Tahiti by conversion 

from diesel to hydro, 7:33568 (CONF-8106137—Vol.2) 
OCEANOGRAPHY 
Coordinated Research Programs 
Coordination: Southeast continental shelf studies. Progress 
report, 7:34865 (DOE/EV/00901—6) 
OCEANS 
See SEAS 
OCTANE 
Combustion Products 

Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 7:33447 (CONF-820304—7) 

OFFICE BUILDINGS 
Daylighting 

Glazing-optimization study for energy efficiency in commercial 

office buildings, 7:34052 (LBL—12764) 
OFFSHORE DRILLING 
Environmental Effects 

Environmental assessment of Buccaneer gas and oil field in the 
northwestern Gulf of Mexico, 1975-1980. Volume II. Fishes 
and macro-crustaceans/biofouling communities. Technical 
memo, 7:33277 (PB—81-188344) 

Georges Bank: fish and fuel, proceedings of annual Sea Grant 
lecture and symposium (9th) held at Kresge Auditorium, 
Massachusetts Institute of Technology on 23 October 1980, 
7:33279 (PB—81-190142) 

Environmental Impacts 

Video and photographic reconnaissance of Phleger and Sweet 
Banks, northwest and Gulf of Mexico. Final report, 7:33278 
(PB—81-189318) 

OFFSHORE NUCLEAR POWER PLANTS 
Feasibility Studies 
Islands for nuclear power stations, 7:33796 
Safety 
Islands for nuclear power stations, 7:33796 
OFFSHORE OPERATIONS 
Water Pollution 

Physical oceanographic model evaluation for the South 

Atlantic OCS region. Final report, 7:33275 (PB—81-184095) 
OFFSHORE PLATFORMS 
Environmental Effects 

Environmental assessment of Buccaneer gas and oil field in the 
northwestern Gulf of Mexico, 1975-1980. Volume II. Fishes 
and macro-crustaceans/biofouling communities. Technical 
memo, 7:33277 (PB—81-188344) 

OHIO 
Electric Utilities 

The impact of regulatory changes on collective bargaining 
strategies and outcomes: State of Ohio electric and gas 
utility companies. Final report, 7:34016 (PB—82-121732) 

Gas Utilities 

The impact of regulatory changes on collective bargaining 
strategies and outcomes: State of Ohio electric and gas 
utility companies. Final report, 7:34016 (PB—82-121732) 

Natural Gas Deposits 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 





OIL BURNERS 
Combustion 


OIL BURNERS 
Combustion Control 

Review of ‘vapormid’ catalytic vapor device. Final report, 

7:34106 (AD-A—108335/1) 
Efficiency 

Review of ‘vapormid’ catalytic vapor device. Final report, 

7:34106 (AD-A—108335/1) 
Fuel Substitution 

Combustion characteristics of fine-ground coal, 7:33244 (DE— 
81-025439) 

OIL POLLUTION CONTAINMENT 
Decision Making 

Oil spill clean-up: an economic and regulatory model, 7:33281 

(PB—82-147489) 
OIL SANDS 
Bibliographies 

Tar sands. June, 1970-December, 1981 (citations from the 
Engineering Index Data Base). Report for Jun 70-Dec 81, 
7:33305 (PB—82-856402) 

OIL SHALE INDUSTRY 
Environmental Impacts 

Geochemistry of oil-shale solid-waste disposal, 7:33320 (PNL- 
SA—8764) 

Western oil-shale development: a technology assessment. 
Volume 4. Solid waste from mining and surface retorts, 
7:33315 (PNL—3830-Vol.4) 

Forecasting 

Shale oil: potential for electric power fuels. Final report, 

7:33314 (EPRI-AP—2186) 
Waste Disposal 

Geochemistry of oil-shale solid-waste disposal, 7:33320 (PNL- 

SA—8764) 
Water Requirements 

Water assessment reports on Rio Blanco Oil Shale 
Demonstration Project and Cathedral Bluffs Shale Oil 
Demonstration Project, White River Basin - Colorado. 
Appendices C and D, 7:33319 (PB—82-156753) 

OIL SHALE PROCESSING PLANTS 
See also ANVIL POINTS RESEARCH FACILITY 

1170-MW(t) HTGR-PS/C plant application study report: 

shale-oil-recovery application, 7:33843 (GA-A—16092) 
Off-Gas Systems 
Shale oil: potential for electric power fuels. Final report, 
7:33314 (EPRI-AP—2186) 
OIL SHALES 
See also BLACK SHALES 
RIO BLANCO OIL SHALE PROJECT 
Chemical Composition 
Fluidized-bed pyrolysis of oil shale, 7:33308 (UCRL—86674) 
Energy Source Development 

Western oil-shale development: a technology assessment. 
Volume 4. Solid waste from mining and surface retorts, 
7:33315 (PNL—3830-Vol.4) 

In-Situ Retorting 

Mathematical model to simulate horizontal in situ oil shale 

retorting, 7:33307 (ANL—81-62) 
Modified In-Situ Processes 
Remote control of tracer gas injection using VLF 
electromagnetic waves, 7:33306 (ANL—81-62) 
Pyrolysis 
Fluidized-bed pyrolysis of oil shale, 7:33308 (UCRL—86674) 
Retorting 

Application of HTGR process heat to oil-shale retorting, 
7:33845 (GEFR-SP—239) 

Fluidized-bed pyrolysis of oil shale, 7:33308 (UCRL—86674) 

Solar retorting of oil shale (Patent), 7:33309 

System for utilizing shale oil fines (Patent application), 7:33310 

OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Biological Effects 

Statistical database management for ecosystem-effects analysis, 

7:33273 (CONF-811208—4) 
Chemical Analysis 

The feasibility of identifying mystery oil spills. Final report, 

7:33276 (PB—81-184947) 
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Cleaning 
Oil spill clean-up: an economic and regulatory model, 7:33281 
(PB—82-147489) 
Data Base Management 
Statistical database management for ecosystem-effects analysis, 
7:33273 (CONF-811208—4) 
Decision Making 
Oil spill clean-up: an economic and regulatory model, 7:33281 
(PB—82-147489) 
Environmental Impacts 
Environmental assessment of the alaskan continental shelf: 
reports of principal investigators. Volume 2: receptors 
microbiology, ecological processes, 7:33280 (PB—81-196271) 
Risk Assessment 
Oil-spill risk analysis for the Kodiak Island, 7:33282 (USGS- 
OFR—80-175) 
OIL WELLS 
See also PETROLEUM 
Steam Injection 
Operational experiences of a downhole steam generator, 
7:33263 (SAND—82-0394C) 
ONCE-THROUGH COOLING SYSTEMS 
Biological Fouling 
Evaluation of short-term exposure to heated water and 
chlorine for control of the Asiatic clam (Corbicula fluminea), 
7:33758 (ORNL/TM—7808) 
Entrainment 
Investigation of entrainment stresses using a power plant 
simulator, 7:34829 (ORNL/TM—7869) 
ON-LINE CONTROL SYSTEMS 
Multiplexers 
M.U.M.M. - a micro-controlled universal message multiplexer, 
7:34504 (CERN—81-07) 
ON-SITE POWER GENERATION 
Fuel Cells 
On-site fuel cell energy systems: the U.S. Air Force field test 
demonstration plan. Final report, 30 March-30 September 
1980, 7:34033 (AD-A—100743/4) 
ONTARIO 
Small-Scale Hydroelectric Power Plants 
Mini-Hydel installations in the Province of Ontario, 7:33528 
(CONF-8106137—Vol.2) 
ONTOGENESIS 
Pathological Changes 
Biological effects of 60-Hz electric fields on small and large 
laboratory animals, 7:34831 (PNL-SA—9406) 
OPEN-CYCLE COOLING SYSTEMS 
Column Packing 
Open-cycle lithium chloride (solar) cooling. Final report, 1 
February 1980-31 May 1981, 7:33702 (DOE/CS/30206—T1) 
Heat Transfer 
Open-cycle lithium chloride (solar) cooling. Final report, 1 
February 1980-31 May 1981, 7:33702 (DOE/CS/30206—T1) 
Mass Transfer 
Open-cycle lithium chloride (solar) cooling. Final report, 1 
February 1980-31 May 1981, 7:33702 (DOE/CS/30206—T1) 
ORAL CAVITY 
Carcinomas 
Radiotherapy planning and disease control in advanced oral 
carcinoma -- a review of 150 patients, 7:34772 
ORBITAL SOLAR POWER PLANTS 


Satellite power system concept development and evaluation 
program. Volume 2: system definition, 7:33652 (NASA- 
TM—58236) 

Solar Electric Propulsion 

The application of ion propulsion to the transportation and 
control of solar power satellites. Technical report, 7:33650 
(AD-A—106025/0) 

Systems Analysis 

Satellite power system concept development and evaluation 
program. Volume 2: system definition, 7:33652 (NASA- 
TM—58236) a 

ORGAN CULTURES 
See TISSUE CULTURES 
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ORGANIC BROMINE COMPOUNDS 
See also BROMOURACILS 
Electron Attachment 
Ionization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
ORGANIC COMPOUNDS 


See also ALDEHYDES 
AMINES 
CARBOHYDRATES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 


Workshop on the status of industrial organic electrochemistry, 
7:33456 (EPRI-EM—2173) 
Synthesis 
Workshop on the status of industrial organic electrochemistry, 
7:33456 (EPRI-EM—2173) 
ORGANIC INSULATORS 
Physical Radiation Effects 
Dosimetry and damage parameters, 7:35219 (DOE/ER— 
0046/8-Vol.1) 
ORGANIC MATTER 
See also PEAT 
Erosion 
Role of river transported organic carbon in the global cycle, 
7:34732 
Sedimentation 
Role of river transported organic carbon in the global cycle, 
1:34732 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINES 
ACRYLAMIDE 
AMINES 
AMINO ACIDS 
BROMOURACILS 
CARBAZOLES 
IMIDINES 
KINETIN 
METHYLENE BLUE 
NITRO COMPOUNDS 
PORPHYRINS 
PROTEINS 
QUINOLINES 
Chemisorption 
ESR studies of surface adsorption and catalysis under ultra- 
high-vacuum conditions. Progress report, March 1, 1981- 
February 28, 1982 (Di-tertiary butyl nitroxide), 7:34361 
(DOE/ER/04991—3) 
Combustion 
Nitric oxide production from chemically bound nitrogen in 
fuel rich coal flames, 7:34415 
Metabolism 
Methods of clinical chemistry and isotopic technique for 
investigation of the nitrogen metabolism in man using 1*N. 
Catalogue of methods, 7:34770 (Zf1-Mitt—36) 
ORGANIC POLYMERS 
See also PLASTICS 
RESINS 
THERMOPLASTICS 
Creep 
Characterizing the kinetics of volume recovery in glasses by 
instantaneous temperature-jump experiments, 7:34286 
Neutron Diffraction 
Neutron scattering study of polyacetylene, 7:34283 (KFK— 
3051) 
Vibrational States 
Neutron scattering study of polyacetylene, 7:34283 (KFK— 
3051) 
Volume 
Characterizing the kinetics of volume recovery in glasses by 
instantaneous temperature-jump experiments, 7:34286 
ORGANIC SOLVENTS 
Comparative Evaluations 
Direct liquefaction of coal with iron catalyst (2 catalysts, 17 
solvents, 5 coals), 7:33016 
Effect of solvent on the liquefaction of coal as a function of 
coalification grade, 7:33019 


OXIDES 
Entropy 


Molecular structure of coal investigated by solvent extraction, 
mass spectrometry and pulse nuclear magnetic resonance, 
7:33080 

Solvent polarity and solubility hypersurface of coal, 7:33024 

Hydrogen Transfer 

Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems, 7:33023 

Hydrogen donor solvents in coal liquefaction: their reactivity 
towards hydrogen abstracting radicals, 7:33022 

NMR study of hydrogen transfer during the solvent extraction 
of coal, 7:33020 

Isomerization 

Importance ofhydrogen transfer in solvent isomerization, 

7:33021 
Molecular Structure 
Hydrogen donor solvents in coal liquefaction: their reactivity 
towards hydrogen abstracting radicals, 7:33022 
ORGANIC SULFUR COMPOUNDS 
See also THIONAPHTHENES 
TTF-TCNQ 
Biological Effects 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
SA—9505) 

Chemical Analysis 
Investigations into the nature of organic sulfur in coal, 7:33092 
Electron Microprobe Analysis 

Rapid, direct determination of organic sulfur in coal using 

electron probe microanalysis, 7:33119 
Gas Chromatography ; 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
SA—9505) 

Mass Spectroscopy 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
SA—9505) 

Mutagen Screening 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils (Polycyclic 
aromatic sulfur heterocycles; thiophenes), 7:33312 (PNL- 
SA—9505) 

OTEC 

See OCEAN THERMAL ENERGY CONVERSION 
OTEC POWER PLANTS 

See OCEAN THERMAL POWER PLANTS 
OUTER CONTINENTAL SHELF 

See CONTINENTAL SHELF 
OVERBURDEN 

Chemical Properties 

Variation in physical properties of overburden produced by 

preparation of the materials, 7:33167 
Materials Handling 

Economic and environmental comparison of interburden 

handling techniques, 7:33222 
Physical Properties 

Variation in physical properties of overburden produced by 

preparation of the materials, 7:33167 
Salinity 

Effect of salinity and SAR on the sodic hazard of overburden 

materials, 7:33150 
OXIDATION 
Catalysts 

Graphite oxidation in sodium carbonate/sodium sulfate melts, 

7:33096 
OXIDES 
Entropy 

Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 





OXIDIZERS 
Equilibrium 


Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
OXIDIZERS 
Comparative Evaluations 
Characterization of the chemical structure of coal: comparative 
evaluation of oxidative degradation techniques, 7:33087 
OXIRANS 
See EPOXIDES 
OXYGEN 
See also OXYGEN 16 BEAMS 
Activation Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Atom-Molecule Collisions 
Collisional excitation of H2O and CO2 by O(3p) atoms. Final 
technical report, 1 October 1979-11 September 1980, 7:34957 
(AD-A—101184/0) 
Binding Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Chemical Reaction Kinetics 
Comparative study of the reaction dynamics of several 
potential energy surfaces for O(°P)+Hs — OH+H. II. 
Collinear exact quantum and quasiclassical reaction 
probabilities, 7:34363 
Comparative study of the reaction dynamics of the O(°P)+ He 
— OH-+H reaction on several potential energy surfaces. III. 
Collinear exact quantum transmission coefficient correction 
to transition state theory, 7:34364 
Intrinsic reactivity of chars to oxygen, 7:33095 
Chemical Reactions 
Reaction of Li with O2 in the presence of He or Ar, 7:34350 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Combustion Products 
Soot formation in synfuels. Fourth quarterly report, 1 July 
1981-30 September 1981, 7:34413 (DOE/PC/30304—4) 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Desorption 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Diffusion 
Models for diffusion with trapping effects, 7:34250 


Transfer 
Reaction of Li with O: in the presence of He or Ar, 7:34350 
Flames 
Soot formation in synfuels. Fourth quarterly report, 1 July 
1981-30 September 1981, 7:34413 (DOE/PC/30304—4) 
Gas Chromatography 
Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 


Gettering experience in ISX or titanium is good for your 
health, 7:35259 
Nuclear Reaction Analysis 
Determination of the oxygen distribution on zircaloy surfaces 
with the *O(d,a)"*N reaction, 7:34259 (IKF—39) 
ion 
Photosynthetic hydrogen and oxygen production: kinetic 
studies, 7:33445 
Removal 
Catalytic hydrodeoxygenation of coal-derived liquids and 
related model compounds, 7:33034 


Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
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OXYGEN 16 BEAMS 
Beam Neutralization 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
Beam Production 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
OXYGEN 16 REACTIONS 
Energy-Level Transitions 
Role of one or two valence neutrons on C + C, C 4 O and O 
+ O collisions, 7:35087 (CRN-PN—80-23) 
OXYGEN 16 TARGET 
Absorption 
Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 
D—4-80-271) 
Carbon 12 Reactions 
Molecular resonances, fusion reactions and surtice 
transparency of interaction between heavy ions, 7:35086 
(CRN-PN—80-21) 
Charge-Exchange Reactions 
Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 
D—4-80-271) 
Fusion Reactions 
Molecular resonances, fusion reactions and surface 
transparency of interaction between heavy ions, 7:35086 
(CRN-PN—80-21) 
Inelastic Scattering 
Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 
D—4-80-271) 
Oxygen 16 Reactions 
Role of one or two valence neutrons on C + C, C + O and O 
+ O collisions, 7: 35087 (CRN-PN—80-23) 
Pion Reactions 
Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 
D—4-80-271) 
OXYGEN 17 REACTIONS 
Energy-Level Transitions 
Role of one or two valence neutrons on C + C, C + O and O 
+ O collisions, 7:35087 (CRN-PN—80-23) 
OXYGEN EFFECT ®ADIOBIOLOCY) 
See OXYGEN 
OXYGEN IONS 
Collisions 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 


See FORMALDEHYDE 
OZONE 
Atmospheric Chemistry 
Experimental protocol for determining absorption cross 
sections of organic compounds. Interim report, 7:34643 
(PB—82-121161) 
Biological Effects 
Responses of radish to all combinations of three concentrations 
of nitrogen dioxide, sulfur dioxide, and ozone, 7:34822 
Ecological Concentration 
Experimental protocol for determining absorption cross 
sections of organic compounds. Interim report, 7:34643 
(PB—82-121161) 
Mutagenesis 
Micropollutants produced by disinfection of wastewater 
effluents, 7:34816 (CONF-811170—1) 
Photolysis 
Photodissociation of ozone in the Hartley band. Exploratory 
potential energy surfaces and molecular dynamics, 7:34387 
Potential Energy 
Photodissociation of ozone in the Hartley band. Exploratory 
potential energy surfaces and molecular dynamics, 7:34387 
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P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC ISLANDS 
See OCEANIA 
PACIFIC NORTHWEST REGION 


Bonneville Power Administration program as required by the 
Pacific Northwest Power Planning and Conservation Act, 
7:33550 (CONF-8106137—Vol.1) 

PACIFIC OCEAN 
See also BERING SEA 
Coastal Regions 

Pacific coast ecological inventory: user's guide and information 

base. Final report, 7:34710 (PB—82-130162) 
PAINTS 
Absorptivity 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Emissivity 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Reflectance 

Evaluation of selective solar-absorber surfaces. Semi-annual 
report, March 25-September 24, 1981, 7:33713 (LMSC/D— 
811826) 

PALISADES-1 REACTOR 
Containment Buildings 

Structural review of the Palisades Nuclear Power Plant Unit 1 
containment structure under combined loads for the 
Systematic Evaluation Program, 7:33927 (UCRL—53033) 

PALLADIUM 
Band 

Theoretical study of stimulated desorption of protons from 

transition metal surfaces, 7:34367 
Catalytic Effects 

Development of a demonstration reactor using thoria as a 

Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Chemical Bonds 

Theoretical study of stimulated desorption of protons from 

transition metal surfaces, 7:34367 
Comparative Evaluations 

Development of a demonstration reactor using thoria as a 

Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Electron Collisions 

Electron-stimulated desorption from hydrogen exposed 

palladium <100>, 7:34995 
Electronic Structure 

Theoretical study of stimulated desorption of protons from 

transition metal surfaces, 7:34367 
Energy Gap 

Theoretical study of stimulated desorption of protons from 

transition metal surfaces, 7:34367 
Energy Levels 

Theoretical study of stimulated desorption of protons from 

transition metal surfaces, 7:34367 
Excited States 

Theoretical study of stimulated desorption of protons from 

transition metal surfaces, 7:34367 
Photoelectron S y 

Theoretical study of stimulated desorption of protons from 

transition metal surfaces, 7:34367 
Sorptive Properties 

Electron-stimulated desorption from hydrogen exposed 
palladium <100>, 7:34995 

Theoretical study of stimulated desorption of protons from 
transition metal surfaces, 7:34367 

PALLADIUM ALLOYS 


vity 
Search for superconductivity in Pd-Ag alloys, 7:34240 


PALLADIUM COMPOUNDS 
Lattice Vibrations 
Lattice dynamics of Pd D/sub .78/ above and below the 
order-disorder transition, 7:34268 (KFK—3051) 
Neutron Diffraction 
Structural changes in PdDsub(s)x in the temperature region of 
the 50 K anomaly, 7:34263 (KFK—3051) 
PAPER 
Recovery 
Maryland's program for buying recycled paper (innovations), 
7:34115 (PB—81-185951) 
Recycling 
Solid waste reclamation and recycling: paper. 1964-December, 
1981 (citations from the NTIS data base), 7:34138 (PB—82- 
803735) 
PAPER INDUSTRY 
Boilers 
Model of penetration of coal boilers and cogeneration in the 
paper industry, 7:34112 (ORAU/IEA—82-1(M)) 
Dual-Purpose Power Plants 
Model of penetration of coal boilers and cogeneration in the 
paper industry, 7:34112 (ORAU/IEA—82-1(M)) 
Energy Conservation 
Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 
Power Demand 
Forecasting in-plant electricity generation in the industrial 
sector, 1980 to 2000. Final report, 7:33991 (EPRI-EA—2163) 
PARABOLIC DISH COLLECTORS 
Comparative Evaluations 
State-of-the-art review of low-cost collector technologies. 
Final report, 7:33709 (AD-A—109039/8) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
Comparative Evaluations 
State-of-the-art review of low-cost collector technologies. 
Final report, 7:33709 (AD-A—109039/8) 
PARAFFINS 
See ALKANES 
PARAHO PROCESS 
Water Requirements 
Water assessment report on paraho oil shale demonstration 
plant, white river basin - utah, 7:33317 (PB—82-155508) 
PARTICLE BEAM FUSION ACCELERATOR 
Design 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 


Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Ton Sources 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
Performance 
Light ion beams as the driver for inertial confinement fusion, 
7:35266 
PARTICLE BEAMS 
Beam Neutralization 
Properties of an intense 50-kV neutral-beam injection system, 
7:34497 
PARTICLE SIZE 
Measuring Methods 
Discrete particle size analyzer using a small angle forward 
scattering technique, 7:33764 (ANL—81-62) 
Particle size determination of coal in coal oil mixtures 
(MICROTRAC particle size analyzer), 7:33239 (ANL—81- 
62) 
PARTICLE TRACKS 
Holography 
Optimization of geometry for holographic recording of track 
chambers, 7:34551 (RL—81-042) 
On-Line Measurement Systems 
Fast online track finding for the muon trigger in the UA1 
experiment, 7:34524 (CERN—81-07) 





PARTICLE TRACKS 
On-Line Measurement Systems 


PARTICLE-INDUCED X-RAY EMISSION ANALYSIS 
See X-RAY EMISSION ANALYSIS 


Proceedings of the US-Japan seminar: measurement and 
control of particulates generated from human activities, 
7:34656 (EPRI-CS—2145-SR) 

Environmental Effects 

Aerosol effects on regional radiative balance, 7:34677 (PNL- 

SA—9232) 
Measuring Methods 

Proceedings of the US-Japan seminar: measurement and 
control of particulates generated from human activities, 
7:34656 (EPRI-CS—2145-SR) 

PARTON MODEL 
Quantum Chromodynamics 
Parton model and asymptotic freedom revisited, 7:35075 
PASSIVE SOLAR HEATING SYSTEMS 


Design calculation procedure for passive solar houses at Navy 
installations in regions with cold climate. Volume I. 
Preliminary report, April 1980-September 1981, 7:33695 
(AD-A—108382/3) 

Design calculation procedure for passive solar houses at Navy 
installations in east coast regions with temperate climate. 
Volume II. Preliminary report, April 1980-September 1981, 
7:33696 (AD-A—108383/1) 

Design calculation procedure for passive solar houses at Navy 


installations in regions with warm, humid climate. volume iii. 


Preliminary report, April 1980-September 1981, 7:33697 
(AD-A—108384/9) 

+ Design calculation procedure for passive solar houses at Navy 
installations in the pacific northwest. Volume IV. 
Preliminary report, April 1980-September 1981, 7:33698 
(AD-A—108385/6) 

Design calculation procedure for passive solar houses at navy 
installations in warm california climates. Volume V. 
Preliminary report, April 1980-September 1981, 7:33699 
(AD-A—108386/4) 

Passive-solar manufactured housing. Final report, 7:33704 
(DOE/CS/30377—2) 

Marketing 

Passive-solar manufactured housing. Final report, 7:33704 
(DOE/CS/30377—2) 

PAVEMENTS 

Waste Product Utilization 

Solid waste reclamation and recycling: tires. 1964-December, 
1981 (citations from the NTIS data base), 7:34137 (PB—82- 
803727) 

PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PDP COMPUTERS 
Programming 


Conversion of the SPAR finite element code to DEC-10 
computer systems, 7:35287 (CONF-811214—7) 
PDX DEVICES 
Beam Injection Heating 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 


PDX neutral beam reionization losses, 7:35192 
Electron Density 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 


Results from Langmuir probe measurements in PDX and PLT, 


7:35198 
Electron Temperature 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 


Results from Langmuir probe measurements in PDX and PLT, 


7:35198 


Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Ton Beam Injection 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 
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Ton Microprobe Analysis 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Leak Detectors 
He leak detection in the presence of deuterium background in 
tokamak vacuum systems, 7:35250 
Mass Spectroscopy 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Neutral Atom Beam Injection 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Laboratory study of the PDX/PLT laser blow-off trace 
element injectors, 7:35196 
Neutral Beam Sources 
Laboratory study of the PDX/PLT laser blow-off trace 
element injectors, 7:35196 
Operation 
Cool, high-density regime for poloidal divertors, 7:35268 
Plasma Density 
in tokamak plasma properties during impurity 
injection, 7:35195 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Plasma Diagnostics 
Laboratory study of the PDX/PLT laser blow-off trace 
element injectors, 7:35196 
Power Losses 
PDX neutral beam reionization losses, 7:35192 
Spatial Distribution 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Temperature Distribution 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 


PDX neutral beam reionization losses, 7:35192 
PEAT 
Gasification 
Feedstock characteristics and preparation for peat gasification. 
Final report for phase I, 1 April-30 June 1980, 7:32984 (PB— 
81-222275) 
Harvesting 
Feedstock characteristics and preparation for peat gasification. 
Final report for phase I, 1 April-30 June 1980, 7:32984 (PB— 
81-222275) 
Hydrogenation 
Peat hydrogenolysis using H2/CO-mixtures: micropetrological 
and chemical studies of original material and reaction 
residues, 7:33045 
Resource Assessment 
Peat resource estimation in South Carolina. Final report, Year 
2, 7:33200 (DOE/ET/14694—T6) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES 
Compact constructed Penning source, 7:34511 (IKF—39) 
Electric Potential 
Potential scattering in Penning ion sources, 7:35280 (IKF—39) 
Magnetrons 
H™ beam emittance measurements for the Penning and the 
asymmetric, grooved magnetron surface-plasma sources, 
7:35187 
Optimization 
Lifetime optimization of a Penning ion source, 7:35014 (IKF— 
39) 
PENNSYLVANIA 
Coal Mines 
Geologic character of some coal wants at the Westland Mine 
in southwestern Pennsylvania, 7:33220 
Hydroelectric Power Plants 
Economic evaluation of expansion of the existing hydroelectric 
project in an interconnected electric system, 7:33558 
(CONF-8106137—Vol.1) 
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Interconnected Power Systems 
Economic evaluation of expansion of the existing hydroelectric 
project in an interconnected electric system, 7:33558 
(CONF-8106137—Vol.1) 
Natural Gas Deposits 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 
PENTENES 
Vapor Deposited Coatings 
Vacuum deposition of high quality metal films on porous 
substrates, 7:34218 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PEROVSKITE 
Crystal Structure 
Crystal structure and lattice dynamics of Perovskite type 
KMe/sup II/Fs. Part 1. Structural investigations of KMnFs, 
7:34295 (KFK—3051) 
PEROXIDES 
See also HYDROGEN PEROXIDE 


Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsO2, 7:34402 


Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CH3Oz, 7:34402 
PERSONNEL 
See also AVIATION PERSONNEL 
MINERS 


PROFESSIONAL PERSONNEL 
Melanomas 
Malignant melanoma among employees of Lawrence 
Livermore National Laboratory, 7:34804 
Productivity 
Department of Energy contractors office automation 
conference. Volume 2. Keynote address, 7:35282 (CONF- 
8110119—Vol.2) 
PERU 
Small-Scale Hydroelectric Power Plants 
Program for small hydroelectric powerplants: Electroperu, 
7:33495 (CONF-8106137—Vol.2) 
PETRA STORAGE RING 
CAMAC System 
Microprocessor event analysis in parallel with Camac data 
acquisition, 7:34501 (CERN—81-07) 
Data Acquisition Systems 
Microprocessor event analysis in parallel with Camac data 
acquisition, 7:34501 (CERN—81-07) 


Microprocessors at DESY, 7:34500 (CERN—81-07) 
Radiation Detection 
Distributed intelligence at CELLO, 7:34502 (CERN—81-07) 
PETROCHEMICAL FEEDSTOCKS 
See PETROCHEMICALS 
PETROCHEMICALS 
Synthesis 


Synthesis of chemicals from coal. January, 1976-July, 1981 
(citations from the Energy Data Base). Report for January 
1976-July 1981, 7:33065 (PB—81-872335) 

PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Capillary Flow 
Investigation of two phase (oil, tensid) flow in capillaries, 
7:33261 (MPIS—5/1980) 
Cost 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
Enhanced Recovery 
Enhanced oil-recovery operations in Kansas, 1979. Energy 
Resources Series 17, 7:33262 (NP—2902040) 
Liquid fossil fuel technology. Quarterly technical progress 
report, July-September 1981, 7:33258 (DOE/BETC/QPR— 
81/3) 


Proceedings - joint SPE/DOE symposium on enhanced oil 
recovery, 2nd (Society of Petroleum Engineers of AIME), 
1981, 7:33264 


International energy indicators, 7:33266 (DOE/IA—0010/16) 
Production 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
Resource Conservation 
Road vehicles of the future, 7:34141 (NP—2902048) 
Royalties 
Oil and gas royalty collections: longstanding problems costing 
millions, 7:34008 (PB—82-130576) 
Storage 
Environmental impact of offshore brine disposal associated 
with petroleum storage activities, 7:33283 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
Exploration 
Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacts: a summary report, September 
1980, 7:33257 (USGS-OFR—81-620) 


Alaska OCS socioeconomic studies program. Technical report 
number 63. North Aleutian Shelf petroleum technology 
assessment; OCS Lease Sale No. 75. Final report, 7:33269 
(PB—82-139833) 

Alaska OCS socioeconomic studies program. Technical report 
number 62. Statewide and regional economic and 
demographic systems, Beaufort Sea (71) impact analysis. 
Final report, 7:33270 (PB—82-141417) 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 

Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacts: a summary report, September 
1980, 7:33257 (USGS-OFR—81-620) 

Resource Depletion 

Econometrics of exhaustible resource supply: a theory and an 

application. Final report, 7:33255 (DOE/ET/60003—1) 
Resource Development 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a summary 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 

Gulf of Mexico Summary Report 2. A revision of Outer 
Continental shelf oil and gas activities in the Gulf of Mexico 
and their Onshore Impacts: a summary report, September 
1980, 7:33257 (USGS-OFR—81-620) 

PETROLEUM INDUSTRY 
Demonstration Programs 

DOE contracts to demonstrate coal liquefaction adequately 

protect government interests, 7:32938 (AD-A—106808/9) 
Energy Conservation 

Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 

Power Demand 
Forecasting in-plant electricity generation in the industrial 
sector, 1980 to 2000. Final report, 7:33991 (EPRI-EA—2163) 
PETROLEUM PRODUCTS 
See also GASOLINE 
KEROSENE 
LUBRICATING OILS 
Imports 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
Inventories 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
Viscosity 
Liquid viscosity of coal-derived compounds, 7:33098 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 





PHASEOLUS 
Alr Pollution Control 


Air Pollution Control 
Sulfur pollution control. Phase I. The disposal program 
(sections 5 through 7). Open file report (final), 7:33271 
(PB—81-222804) 
Blast Effects 
Expedient measures in postattack industrial recovery: 
petroleum refining. Final report 12 September 1979-1 
December 1980, 7:34630 (AD-A—108600/8) 
Environmental Impacts 
Environmental impact guidelines for new source petroleum 
refineries. Final report, 7:33285 (PB—82-123514) 
Recommendations 
Environmental impact guidelines for new source petroleum 
refineries. Final report, 7:33285 (PB—82-123514) 
Repair 
Expedient measures in postattack industrial recovery: 
petroleum refining. Final report 12 September 1979-1 
December 1980, 7:34630 (AD-A—108600/8) 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PHASEOLUS 
Growth 
Legume inoculation following seedling establishment in mine 
soils, 7:33148 
PHENANTHRENE 
Nonlinear Optics 
Variable wave vector second harmonic generation in 
phenanthrene, 7:34307 
PHENOLS 
See also NAPHTHOLS 
ion 
Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 
rescence 
Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 
Pyrolysis 
Thermolysis of naphthols, 7:33103 
PHI4-FIELD THEORY 
Strong-Coupling Model 
Renormalizing the strong-coupling expansion for quantum field 
theory: present status, 7:35076 
PHILIPPINES 
Electric Power 
Philippines: rural electrification. Project impact evaluation 
report No. 15, 7:34018 (PB—82-132739) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
NMR Spectra 
31P NMR studies of oriented multilayers formed from isolated 
sarcoplasmic reticulum and reconstituted sarcoplasmic 
reticulum: evidence that “boundary-layer” phospholipid is 
not immobilized, 7:34746 
PHOSPHORUS 28 
Coulomb Energy 
Coulomb displacement energy calculations for the A=28;T=1 
Triad, 7:35095 (LSNN—81-01) 
PHOSPHORUS 32 
Radiochemistry 
Enzymatic synthesis and purification of **P-labelled 
ribonucleotides, 7:34406 (I[A—1364) 
PHOTOACOUSTIC SPECTROSCOPY 
Fourier-transform photoacoustic kinetic spectroscopy of solid 
surfaces. Annual progress report, December 11, 1980- 
December 29, 1981, 7:34335 (DOE/ER/10377—3) 
PHOTOCHEMISTRY 
Research Programs 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, July 1, 1981-September 30, 1981, 7:34391 
(DOE/ER/00038—2286) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Electrodes 


Ion selective photoelectrochemistry and stabilization by 
siloxane-coated p-Si electrodes, 7:34304 
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Laser Radiation 
Pulsed-laser techniques for transient measurements at 
semiconductor photoelectrochemical solar cells, 7:33638 
(UCRL—85823-Rev.1) 
Transients 
Pulsed-laser techniques for transient measurements at 
semiconductor photoelectrochemical solar cells, 7:33638 
(UCRL—85823-Rev.1) 
PHOTOGRAPHS 
See IMAGES 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON BEAMS 


Absorbed dose determination with ionization chambers in 
photon and electron beams, 7:35144 IAEA-TECDOC—249) 
High energy radiation dosimetry and cavity theory. A re- 
examination, 7:35145 (AEA-TECDOC—249) 
PHOTON-ION COLLISIONS 
Electron Detachment 
Even-parity quartet autodetaching states of He~, 7:34978 
(UCRL—86383) 
PHOTON-MOLECULE COLLISIONS 
Fluorescence 
Fluorescent scattering by molecules embedded in small 
particles. Progress report, February 1, 1981-January 31, 
1982, 7:34964 (CONF-8109100—4) 
Raman Effect 
Fluorescent scattering by molecules embedded in small 
particles. Progress report, February 1, 1981-January 31, 
1982, 7:34964 (CONF-8109100—4) 
PHOTON-PHOTON INTERACTIONS 
Pair Production 
Two-photon excitation of the tensor meson f°(1270), 7:35020 
(DESY—81-026) 
PHOTONUCLEAR REACTIONS 
Knock-Out Reactions 
Investigation of the 5*Fe(y,n)"*Fe and 5’Fe(y,n)"*Fe reactions 
near the threshold, 7:35098 (INIS-SU—44) 
Particle Production 
Pion production off light nuclei, 7:35083 (CEA-CONF—5622) 
PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Relationships between nitrogen metabolism and photosynthesis, 
7:34747 
Kinetics 
Orientation and energy-transfer studies on chlorophyll in the 
photosynthetic membrane, 7:33616 (LBL—13827) 
PHOTOSYNTHETIC BACTERIA 
Electron Transfer 
Photoelectric currents across planar bilayer membranes 
containing bacterial reaction centers: response under 
conditions of single electron turnover, 7:34745 
PHOTOSYNTHETIC MEMBRANES 
Energy Transfer 
Orientation and energy-transfer studies on chlorophyll in the 
photosynthetic membrane, 7:33616 (LBL—13827) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Optimization 
Passivation of grain boundaries in silicon, 7:34315 
Surface Coating 
Passivation of grain boundaries in silicon, 7:34315 
PHOTOVOLTAIC POWER SUPPLIES 
Computerized Simulation 
Simulations of the energy performance of a solar photovoltaic 
residence and hybrid electric automobile in Fresno, 
California, 7:33653 (SAND—81-7044) 


Integrated residential photovoltaic array development, 7:33651 
(NASA-CR—164865) 
Performance 
Simulations of the energy performance of a solar photovoltaic 
residence and hybrid electric automobile in Fresno, 
California, 7:33653 (SAND—81-7044) 
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PHYSICS 


See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 


Meetings 
Fifth conference of Czechoslovsk physicists. Volume 3, 
7:34868 (INIS-mf—6575) 
Fifth conference of Czechoslovak physicists. Volume 4, 
7:34869 (INIS-mf—6576) 
PHYTOPLANKTON 


Nitrogen recycling and biological populations in upwelling 
ecosystems, 7:34720 
PICEANCE CREEK BASIN 
Water Quality : 
Geochemistry of oil-shale solid-waste disposal, 7:33320 (PNL- 
SA—8764) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PILES 
See FOUNDATIONS 
PILGRIM-1 REACTOR 
Electrical Equipment 
Technical evaluation of the adequacy of station electric- 
distribution-system voltages for the Pilgrim Nuclear Power 
Station, Unit 1, 7:33800 (UCID—19119) 
Power Supplies 
Technical evaluation of the adequacy of station electric- 
distribution-system voltages for the Pilgrim Nuclear Power 
Station, Unit 1, 7:33800 (UCID—19119) 
PINES 
Competition 
Some effects of vegetative competition and fertilizer on 
growth, survival, and tip moth damage in loblolly pine 
planted on alkaline shale surface mine spoil, 7:34781 
Growth 
Some effects of vegetative competition and fertilizer on 
growth, survival, and tip moth damage in loblolly pine 
planted on alkaline shale surface mine spoil, 7:34781 
Survival and growth of oaks and Virginia pine three years 
after direct seeding on mine spoils, 7:33146 
Survival Time 
Survival and growth of oaks and Virginia pine three years 
after direct seeding on mine spoils, 7:33146 
Weight 
Biomass of singleleaf pinyon and Utah juniper. Forest service 
research paper, 7:33625 (PB—81-218174) 
PINS (FUEL) 
See FUEL PINS 
PION CONDENSATION 
Electromagnetic Form Factors 
Nuclear critical opalescence and electromagnetic probes, 
7:35132 (LYCEN—8081) 
Form Factors 
Status of nuclear critical opalescence, 7:35133 (LYCEN—8088) 
PION MINUS-PROTON INTERACTIONS 
Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 
Inelastic Scattering 
Study of charge-dependent behavior of final-state particles in 
mp p interactions at 205 GeV/c, 7:35052 
PION PLUS-PROTON INTERACTIONS 
Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 
PION REACTIONS 
Inelastic reactions of pions with light nuclei, 7:35088 (JINR- 
D—4-80-271) 
Absorption 
Effect of absorption on low energy 7-d scattering, 7:35025 
(FIAS-R—58) 
Coupling 
Effect of absorption on low energy 7-d scattering, 7:35025 
(FIAS-R—58) 
Multiple Scattering 
Pion-deuteron optical potential, 7:35084 (FIAS-R—65) 


PION-DEUTERON INTERACTIONS 
Coupling 


Effect of absorption on low energy 7-d scattering, 7:35025 
(FIAS-R—58) 
Resonance Scattering 
Resonances in baryon-baryon and pion-deuteron scattering, 
7:35053 
PION-NUCLEON INTERACTIONS 
Bag Model 
Low energy pion scattering in the cloudy bag model, 7:35044 
(UM-P—81/30) 
Faddeev Equations 
Faddeev equations for the coupled NN-7NN system, 7:35039 
(FIAS-R—66) 
Scattering Lengths 
Low energy pion scattering in the cloudy bag model, 7:35044 
(UM-P—81/30) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 
Electroproduction 
Theory of electron-induced reactions. Progress report, May 1, 
1981-April 30, 1982, 7:35130 (DOE/ER/10397—3) 
Particle Production 
Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 
Study of single-pion production by weak charged currents in 
low-energy vd interactions, 7:35031 
Photoproduction 
Pion production off light nuclei, 7:35083 (CEA-CONF—5622) 
PIONS MINUS 
Particle Production 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
The (p,77) program at TRIUMF: past, present, and future, 
7:35090 (TRI-PP—8 1-60) 
Particle Radii 
Elastic-scattering measurement of the negative-pion radius, 
7:35033 
PIONS PLUS 
Particle Production 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
Hazards 
Study of the factors affecting the safety of Arctic pipelines. 
Technical report (final) 1979-1981, 7:33287 (PB—82-149030) 
Restraints 
Effects of postulated event devices on normal operation of 
piping systems in nuclear power plants. Technical report, 
7:33905 (NUREG/CR—2136) 
Shock Absorbers 
Effects of postulated event devices on normal operation of 
piping systems in nuclear power plants. Technical report, 
7:33905 (NUREG/CR—2136) 
PIPES 
Deformation 
Experimental determination of the propagation pressure of 
circular pipes, 7:34430 
Fracture Mechanics 
Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending - 1. J-integral 
analysis, 7:33801 
Laminar Flow 
Further observations on transition in a pipe, 7:34472 
Welded Joints 
Evaluation of flaw characteristics and their influence on 
inservice inspection reliability (PWR; BWR), 7:33799 (PNL- 
SA—8505) 
PIRANI GAGES 
Performance 
Pirani gauge for accelerators, 7:34479 (INIS-mf—6851) 
PIXE 
See X-RAY EMISSION ANALYSIS 





Chemical 


PLANETARY NEBULAE 
Chemical Composition 
Elemental abundances in high-excitation planetary nebulae, 
7:34886 (NASA-CP—2171) 
High-excitation planetary nebulae: NGC 3918 and IC 2448, 
7:34887 (NASA-CP—2171) 
Ultraviolet 
Analysis of high excitation planetary nebulae, 7:34888 (NASA- 
CP—2171) 
Discovery of the molecular hydrogen ion (H2(+-)) in the 
planetary nebulae, 7:34889 (NASA-CP—2171) 
Elemental abundances in high-excitation planetary nebulae, 
7:34886 (NASA-CP—2171) 
High-excitation planetary nebulae: NGC 3918 and IC 2448, 
7:34887 (NASA-CP—2171) 
Visible Spectra 
High-excitation planetary nebulae: NGC 3918 and IC 2448, 
7:34887 (NASA-CP—2171) 
PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT GROWTH 
Biological Radiation Effects 
Effect of kinetin on the growth of gamma irradiated soybean 
culture, 7:34790 IA—1364) 


US plant and radiation dosimetry experiments flown on the 
soviet satellite COSMOS 1129. Final report, 7:34796 
(NASA-TM—81288) 

Nitrogen Fixation 

FAO/IAEA - interregional training course on the use of *N 
in soil science and plant nutrition. Training manual, 7:34780 
(Zf1-Mitt—38) 

Plant Breeding 
Recent advances in the selection and enhancement of plant 
materials: applications for native plants to revegetate arid 
mined lands, 7:34749 

Reflectivity 

Spectral reflectance measurements of several leaves and plants, 
7:34702 (INIS-mf—6854) 
Vegetative Propagation 
Recent advances in the selection and enhancement of plant 
materials: applications for native plants to revegetate arid 
mined lands, 7:34749 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 

Charged-Particle Transport 

Test-particle transport in stochastic magnetic fields: A fluid 
representation, 7:35209 

Dictionaries 
Glossary of fusion energy, 7:35164 (DOE/TIC—10192-Rev.1) 

Electric Currents 
Conducting liquid conveyer of plasma rings, 7:35175 (IPPJ— 

521) 

Electron Temperature 

Cool, high-density regime for poloidal divertors, 7:35268 


Etching 
Kinetic study of the plasma-etching process. II. Probe 
measurements of electron properties in an rf plasma-etching 
reactor, 7:34309 
Interactions 
Review of biased solar array. Plasma interaction studies, 
7:33620 (NASA-TM—82693) 
Ton T 


‘emperature 
Cool, high-density regime for poloidal divertors, 7:35268 
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Laser Radiation 
Resonance absorption of laser light by warm and cold plasmas. 
Master's thesis, 7:35166 (AD-A—100802/8) 
Plasma Density 
Cool, high-density regime for poloidal divertors, 7:35268 
Population Inversion 
Population inversion between the ground state and the first 
excited state in a recombining hydrogen plasma, 7:35179 
(IPPJ—528) 
Research Programs 
Reacting plasma project at IPP Japan, 7:35174 (IPPJ—500) 
Thermal Conductivity 
Ton thermal conductivity for a pure tokamak plasma, 7:35171 
(DOE/ET/53036—32) 
PLASMA CONFINEMENT 
Reviews 
Fueling of magnetic confinement devices, 7:35199 
PLASMA DIAGNOSTICS 
Chemical Reactions 
Detection of CFs radicals in a plasma etching reactor by laser- 
induced fluorescence spectroscopy, 7:35185 
Emission Spectra 
Plasma spectroscopy in the presence of fast particles, 7:35170 
(DOE/ET/53017—T2) 
Image Intensifiers 
Hard x-ray imaging of laser plasmas using medical technology, 
7:35212 
Langmuir Probe 
Preliminary Langmuir probe results on the CTX gun 
experiment, 7:35181 (LA—9120-MS) 


Research support for plasma diagnostics on Elmo Bumpy 
Torus: study of diamagnetit measurements for the electron 
rings and development of a ferromagnetic resonance 
magnetometer, 7:35182 (ORNL/Sub—7676/2) 

Neutral Atom Beam Injection 

Laboratory study of the PDX/PLT laser blow-off trace 

element injectors, 7:35196 
Thomson Scattering 

Instrument for synchronizing plasma diagnostic measurements 
with tokamak internal disruptions, 7:35189 

Thomson scattering diagnostic for a low-density, high- 
temperature, steady-state plasma, 7:35190 

X-Ray Diffractometers 

Catoptric x-ray optical system (for use in laser-fusion 
diagnostics). Annual technical report 1 oct 80-30 sep 81, 
7:35169 (AD-A—109037/2) 

PLASMA DRIFT 
Plasma Simulation 
Cool, high-density regime for poloidal divertors, 7:35268 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
Electric Currents 

ACT-I: A steady-state torus for basic plasma physics research, 

7:35188 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Curvature-driven instabilities in a hot-electron plasma: radial 
analysis, 7:35173 (DOE/ET/53088—S50) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
Analytical Solution 

Ideal magnetohydrodynamic stability of axisymmetric mirrors, 

7:35211 (SAI—254-81-424-LJ/PRI-37) 
PLASMA PRODUCTION 
Electron Beams 

Electron beam fusion. 1964-November, 1981 (citations from the 

NTIS data base), 7:35236 (PB—82-803701) 
PLASMA SIMULATION 
Electron Temperature 

Plasma generation in gas box fueling for tandem mirrors, 

7:35201 
Ion Temperature 

Plasma generation in gas box fueling for tandem mirrors, 

7:35201 
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One-Dimensional Calculations 
Plasma generation in gas box fueling for tandem mirrors, 
7:35201 
Plasma Confinement 
Plasma generation in gas box fueling for tandem mirrors, 
7:35201 
Plasma Density 
Plasma generation in gas box fueling for tandem mirrors, 
7:35201 
Power Losses 
Plasma generation in gas box fueling for tandem mirrors, 
7:35201 
PLASMA WAVES 
Coupling 
Direct-interaction approximation and statistically steady states 
of three nonlinearly coupled modes, 7:35183 (PPPL—1860) 
Eikonal Approximation 
General frequency gyrokinetics, 7:35210 (SAI—254-81-423- 
LJ/PRI-36) 
PLASMIDS 
Mass Transfer 
Ethanol from biomass - development of a Zymomonas genetic 
system, 7:34774 (CONF-801226—) 
PLASTICS 
See also NYLON 
ORGANIC POLYMERS 
POLYETHYLENES 
POLYSTYRENE 
POLYURETHANES 
TEFLON 
THERMOPLASTICS 
Recycling 
Energy and raw material saving through recycling of plastics 
materials extracted from urban waste. Final report, 7:34140 
(PB—82-145830) 
PLASTICS INDUSTRY 
Energy Conservation 
Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 
Materials Recovery 
Investigation into the possibility of recycling thermosetting 
resin waste originating from the plastics industry. Final 
report, 7:34126 (PB—82-119280) 
Solid Wastes 
Investigation into the possibility of recycling thermosetting 
resin waste originating from the plastics industry. Final 
report, 7:34126 (PB—82-119280) 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLA 
Catalytic Effects 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
Organic getter for tritium, 7:35249 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Poisoning 
Hydrocarbon catalysis over platinum single crystal surfaces: 
the role of adsorbed carbon deposits and other chemical 
additives, 7:34375 (LBL—13051) 
PLATINUM 192 
Energy Levels 
Gyromagnetic ratios of low-lying excited states in the even 1 
~198Pt isotopes; experimental measurements and theoretical 
predictions, 7:35113 (UM-P—81/13) 
PLATINUM 194 
E2-Transitions 
High spin states and E2-transition strengths in /sup 194,196/Pt, 
7:35119 (IKF—39) 
Measurement of E2-moments in Coulomb excited Pt isotopes, 
7:35118 (IKF—39) 
Energy Levels 
Gyromagnetic ratios of low-lying excited states in the even *®? 
~198Pt isotopes; experimental measurements and theoretical 
predictions, 7:35113 (UM-P—81/13) 


High Spin States 
states and E2-transition strengths in /sup 194,196/Pt, 
7:35119 (KF—39) 
PLATINUM 196 
E2-Transitions 
spin states and E2-transition strengths in /sup 194,196/Pt, 
7:35119 (IKF—39) 
Energy Levels 
Gyromagnetic ratios of low-lying excited states in the even 
—198Pt isotopes; imental measurements and theoretical 
predictions, 7:35113 (UM-P—81/13) 
High Spin States 
High spin states and E2-transition strengths in /sup 194,196/Pt, 
7:35119 IKF—39) 
PLATINUM 196 TARGET 
Nickel 58 Reactions 
Velocity dependence of transient hyperfine field at Pt ions 
Pe yeor recoiling through magnetized Fe, 7:35115 (UM-P— 
8 
Sulfur 32 Reactions 
Velocity dependence of transient hyperfine field at Pt ions 
oper recoiling through magnetized Fe, 7:35115 (UM-P— 
81 
PLATINUM 198 
Energy Levels 
Gyromagnetic ratios of low-lying excited states in the even *® 
~198Pt isotopes; imental measurements and theoretical 
predictions, 7:35113 (UM-P—81/13) 
PLT DEVICES 
(Princeton Large Torus.) 


Surface physics problems during ICRF heating of tokamak 
plasmas, 7:35203 
Electron Density 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Results from Langmuir probe measurements in PDX and PLT, 
7:35198 
Electron Temperature 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Results from Langmuir probe measurements in PDX and PLT, 
7:35198 
ICR Heating 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Surface physics problems during ICRF heating of tokamak 
plasmas, 7:35203 


Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Ion Beam Injection 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Ion Microprobe Analysis 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Mass Spectroscopy 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Neutral Atom Beam Injection 
Laboratory study of the PDX/PLT laser blow-off trace 
element injectors, 7:35196 
Neutral Beam Sources 
Laboratory study of the PDX/PLT laser blow-off trace 
element injectors, 7:35196 
Plasma Density 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Deuterium flux measurements in the edge plasmas of PLT and 
PDX during auxiliary heating experiments, 7:35197 
Plasma Diagnostics 
Laboratory study of the PDX/PLT laser blow-off trace 
element injectors, 7:35196 





PLUMBBOB PROJECT 
Spatial Distribution 


Spatial Distribution 
in tokamak plasma properties during impurity 
injection, 7:35195 
Temperature Distribution 
Changes in tokamak plasma properties during impurity 
injection, 7:35195 
Waveguides 
Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 
PLUMBBOB PROJECT 
Shot HOOD: a test of the PLUMBBOB series, 5 July 1957. 
Final report, 7:34617 (AD-A—101073/5) 
Shot PRISCILLA: a test of the PLUMBBOB series, 24 June 
1957. Technical report, 7:34621 (AD-A—105674/6) 
PLUMES 
Aerial Monitoring 
Production of sulfate aerosols in the plume of a coal-fired 
power plant under normal and reduced precipitator 
operation, 7:34679 (TVA/ONR/ARP—82/6) 
Atmospheric Chemistry 
Production of sulfate aerosols in the plume of a coal-fired 
power plant under normal and reduced precipitator 
operation, 7:34679 (TVA/ONR/ARP—82/6) 
Environmental Effects 
Model study of plume behavior for the boiler stack of Vienna 
unit No. 8, 7:33850 (PB—82-147463) 
Plume configuration and plume recirculation/interference of 
the Vienna cooling towers, 7:33778 (PB—82-147455) 
Environmental Transport 
Model study of plume behavior for the boiler stack of Vienna 
unit No. 8, 7:33850 (PB—82-147463) 
Plume configuration and plume recirculation/interference of 
the Vienna cooling towers, 7:33778 (PB—82-147455) 
PLUTO REACTOR 
Nuclear Fuels 
The possible use of cermet fuel in the DIDO and PLUTO 
heavy-water research reactors, 7:33864 (AD-A—106126/6) 
PLUTONIUM 
Air Transport 
Specification of test criteria for containers to be used in the air 
transport of plutonium, 7:34420 (EUR—6994-EN) 
Body Burden 
Comparison of systemic burdens at autopsy to estimates based 
on health physics data for selected plutonium workers, 
7:34801 (PNL-SA—9883) 
Containers 
Specification of test criteria for containers to be used in the air 
transport of plutonium, 7:34420 (EUR—6994-EN) 
Electrorefining 
Review of operating experience at the Los Alamos Plutonium 
Electrorefining Facility, 1963-1977, 7:34204 (LA—8943) 
Environmental Transport 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
Ton Exchange 
Inorganic ion exchangers for the selective adsorption of 
uranium and plutonium from fission product solutions, 
7:33335 (EIR—380) 
Personnel Monitoring 
Comparison of systemic burdens at autopsy to estimates based 
on health physics data for selected plutonium workers, 
7:34801 (PNL-SA—9883) 
PLUTONIUM 239 
Environmental Transport 
Effect of hydrologic parameter variation on radionuclide 
transport in the Rustler aquifer (southeastern New Mexico), 
7:33368 (NUREG/CP—0022) 
Toxicity 
Effects of plutonium on soil microorganisms, 7:34802 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Total neutron cross sections of heavy nuclei, 7:35126 
PLUTONIUM 240 TARGET 
Neutron Reactions 
Neutron cross sections and Doppler effect of the 1.056 eV 
resonance in *°Pu, 7:35129 (BNL—30597) 
Total neutron cross sections of heavy nuclei, 7:35126 
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PLUTONIUM BASE ALLOYS 
Chemical Reaction Kinetics 
Kinetics for the reaction of hydrogen with a plutonium-1 
weight percent gallium alloy powder, 7:33446 
PLUTONIUM NITRATES 
Criticality 
Calculated K-effectives using ENDF/B-V data for U + Pu 
solution critical experiments, 7:33334 (CONF-811103—82) 
PLUTONIUM RECYCLE 
Radiation Hazards 
The differential radiological impact of plutonium recycle in the 
light-water reactor fuel cycle: effluent discharges during 
normal operation. Final report, 7:33426 (PB—81-222960) 
PMMA 
Fracture Mechanics 
Experimental and theoretical study of hydraulic fracturing in 
impermeable and permeable materials. Final report, 7:34855 
(DOE/MC/11597—T1) 
Hydraulic Fracturing 
Experimental and theoretical study of hydraulic fracturing in 
impermeable and permeable materials. Final report, 7:34855 
(DOE/MC/11597—T1) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT SOURCES 
Radiation Dose Distributions 
Dose function of an isolated point isotropic alpha-particle 
source in the pulmonary tissue, 7:34791 (INIS-SU—39) 
POISEUILLE FLOW 
See LAMINAR FLOW 
POLARIMETERS 
Compton Spectrometers 
Four detector NaJ-Compton polarimeter for gamma radiation, 
7:34590 (IKF—39) 
POLLEN 
Environmental Transport 
Trajectory analysis of wet and dry deposited pollens from 
distant sources, 7:34649 
POLLUTION CONTROL EQUIPMENT 


See also AIR FILTERS 
BAGHOUSES 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Meetings 
Proceedings of the US-Japan seminar: measurement and 
control of particulates generated from human activities, 
7:34656 (EPRI-CS—2145-SR) 
Performance 
Automotive emissions control technology. Final report Sep 79- 
Jul 80, 7:34185 (PB—82-128059) 
POLLUTION LAWS 
Hearings 
The Federal Nonnuclear Energy Research and Development 
Act (P.1 93-577) Section 11, Environmental Evaluation. 
Background document for national hearings, October 3-5, 
1979, Washington, DC, 7:33965 (PB—82-137779) 
POLLUTION REGULATIONS 
Evaluation 
Regulations and reality in the protection of groundwater 
quality in the Powder River Basin, 7:34741 
POLOIDAL DIVERTORS 
Computer-Aided Design 
Performance of the INTOR poloidal divertor, 7:35257 
Computerized Simulation 
Performance of the INTOR poloidal divertor, 7:35257 


Performance of the INTOR poloidal divertor, 7:35257 
POLONIUM 210 
Fallout 
Investigation of fallout fields statistical structure, 7:34694 
Radioactivity 
Emissions of naturally occurring radioactivity: fireclay mine 
and refractory plant, 7:34688 (PB—81-187742) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
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POLYATOMIC MOLECULES 
Photolysis 


Experimental investigations of multiple-photon excitation of 

polyatomic molecules, 7:34390 
Photon-Molecule Collisions 

Experimental investigations of multiple-photon excitation of 

polyatomic molecules, 7:34390 
Vibrational States 

Experimental investigations of multiple-photon excitation of 

polyatomic molecules, 7:34390 
POLYCYCLIC AROMATIC HYDROCARBONS 
Biological Effects 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils, 7:33312 (PNL- 
SA—9505) 

Chromatography 

Identification and mutagenicity of nitrogen-containing 
polycyclic aromatic compounds in synthetic fuels, 7:33070 
(PNL-SA—10046) 

Ecological Concentration 

Polycyclic aromatic hydrocarbon concentrations in the 

Netherlands. Report PUB-690, 7:34671 (PB—82-130238) 
Gas Chromatography 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils, 7:33312 (PNL- 
SA—9505) 

Hydrogenation 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgradng of coal liquid and hydrogenation of CO to 
produce fuels. Quarterly progress report, July-September 
1981, 7:32971 (DOE/ET/14700—8) 

Mass Spectroscopy 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils, 7:33312 (PNL- 
SA—9505) 

Identification and mutagenicity of nitrogen-containing 
polycyclic aromatic compounds in synthetic fuels, 7:33070 
(PNL-SA—10046) 

Monitoring 

Paper tape monitor for vapors of polynuclear aromatic 
compounds from coal-derived products, 7:34653 (ANL—81- 
62) 

Mutagen 

Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils, 7:33312 (PNL- 
SA—9505) 

Identification and mutagenicity of nitrogen-containing 
polycyclic aromatic compounds in synthetic fuels, 7:33070 
(PNL-SA—10046) 

Phosphorescence 

Paper tape monitor for vapors of polynuclear aromatic 
compounds from coal-derived products, 7:34653 (ANL—81- 
62) 

Pollution 

Source resolution of polycyclic aromatic hydrocarbons in the 
Los Angeles atmosphere: application of a chemical species 
balance method with first order chemical decay. Final report 
Jan-Dec 80, 7:34669 (PB—82-121336) 

Pyrolysis 
Thermal decomposition of polycyclic hydrocarbons, 7:33037 
POLYENES 
Absorption Spectra 

Spectroscopy of polyenes. 6. Absorption and emission spectral 
properties of linear polyenals of the series CHs- 
(CH=CH)/sub n/-CHO, 7:34376 

Emission Spectra 

Spectroscopy of polyenes. 6. Absorption and emission spectral 
properties of linear polyenals of the series CHs- 
(CH=CH)/sub n/-CHO, 7:34376 

POLYETHYLENES 
Auger Electron Spectroscopy 

Localized Auger final states in linear alkanes and polyethylene, 

7:34316 
Configuration Interaction 

Localized Auger final states in linear alkanes and polyethylene, 

7:34316 


Holes 
Localized Auger final states in linear alkanes and polyethylene, 
7:34316 
Neutron 
Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 
ILYMERS 


See also ORGANIC POLYMERS 


Viscosity-stabilized solar ponds. Final report, 7:33711 

(DOE/CS/32980—T1) 
Chemical Radiation Effects 

Radiation curing of polymers. June, 1970-December, 1981 
(citations from the Engineering Index Data Base). Report for 
Jun 70-Dec 81, 7:34284 (PB—82-857384) 

Water soluble, noble metal-polymer catalyst system, 7:34279 
(IA—1364) 


Radiation curing of polymers. June, 1970-December, 1981 
(citations from the Engineering Index Data Base). Report for 
Jun 70-Dec 81, 7:34284 (PB—82-857384) 
Freezing 
Preparation of multishell ICF target plastic foam cushion 
materials by thermally induced phase inversion processes, 
7:34285 
Freezing Out 
Preparation of multishell ICF target plastic foam cushion 
materials by thermally induced phase inversion processes, 
7:34285 
Stress Analysis 
Stress chemil ence: predictive applications to polymer 
failure, 7:34599 (UCRL—86681) 
Vacuum Coating 
Vacuum deposition of high quality metal films on porous 
substrates, 7:34218 
POLYMETHYMETHACRYLATES 
See PMMA 
POLYPROPYLENE 





Kinetics of defect clustering in fibrillar polypropylene crystals, 
7:34287 
Crystal Defects 
Kinetics of defect clustering in fibrillar polypropylene crystals, 
7:34287 
Microstructure 
Kinetics of defect clustering in fibrillar polypropylene crystals, 
7:34287 
POLYSTYRENE 
Sorptive Properties 
Adsorption and desorption of hydrocarbons at low 
concentrations. Progress report, 1 Jan 1981-31 Dec 1981, 
7:34374 (DOE/ER/10622—2) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
POLYURETHANES 
Physical Radiation Effects 
Changes in physical and mechanical properties of the polymer 
based on polyurethane under the action of an accelerated 
electron beam, 7:34282 (INIS-SU—S57) 
PONDS 


See also SOLAR PONDS 
See LAKES 


Design 
Sediment ponds vs alternative sediment control technologies 
on surface mined lands of the semiarid west, 7:33184 
Mathematical Models 
Simple chemo-mathematical model as a tool in managing 
surface mine sediment ponds, 7:34727 
Monitoring 
Sedimentation ponds and their impact on water quality, 
7:34730 
Water Chemistry 
Simple chemo-mathematical model as a tool in managing 
surface mine sediment ponds, 7:34727 





POPLARS 
Water Quality 


Water Quality 
Sedimentation ponds and their impact on water quality, 
7:34730 
Water impoundments in mined land spoil material, Big Sky 
Mine, Montana, 7:34729 
Water Treatment 
Removal of iron and manganese from mine water effluents, 
7:33133 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPLARS 
Growth 
Use of slow release fertilizers when planting sycamore, yellow 
poplar and cottonwood seedlings on surface mined land, 
7:33190 
POROUS MATERIALS 
Fracture Mechanics 
Experimental and theoretical study of hydraulic fracturing in 
impermeable and permeable materials. Final report 
(Hydrostone), 7:34855 (DOE/MC/11597—T1) 
Hydraulic Fracturing 
Experimental and theoretical study of hydraulic fracturing in 
impermeable and permeable materials. Final report 
(Hydrostone), 7:34855 (DOE/MC/11597—T1) 
PORPHYRINS 
Biomimetic Processes 
Picosecond photochemistry of a cofacial diporphyrin 
containing iron(II) and zinc(II): mimicking electron transfer 
between cytochrome c and the primary electron donor in 
reaction centers of photosynthetic bacteria, 7:34389 


Picosecond photochemistry of a cofacial diporphyrin 
containing iron(III) and zinc(II): mimicking electron transfer 
between cytochrome c and the primary electron donor in 
reaction centers of photosynthetic bacteria, 7:34389 

‘ PORTUGAL 
Small-Scale Hydroelectric Power Plants 

Methodology for assessing the technical and economic 
potential for small-scale hydro power systems in developing 
countries, with applications to South Korea and Portugal, 
7:33493 (CONF-8106137—Vol.2) 

POSITRON BEAMS 
Beam Production 

Production of slow positrons with a 100-MeV electron linac, 

7:34508 
POSITRON DETECTION 
Electron Spectrometers 

EPOS - a versatile solenoid for positron spectroscopy in heavy 

ion reactions, 7:34588 (IKF—39) 
POTASSIUM 
Adducts 

Structural study of coals by means of directly prepared 

potassium-coal adducts, 7:33093 
Argon 40 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Catalytic Effects 
Catalyzed gasification of various coals, 7:33004 
Neon 20 Reactions 

Coulomb effects on pions produced in heavy-ion reactions, 

7:35089 (LBL—12546) 
Radiometric Surveys 

Evaluation of uranium geochemical anomalies in the Charlotte 

1°x 2°NTMS quadrangle, 7:33321 (OPST—81-141-4) 
POTASSIUM CARBONATES 
Catalytic Effects 

Catalytic effects of alkali metal salts in the gasification of coal 
char, 7:32965 (CONF-820304—2) 

Chemical characterization of active sites in alkali catalyzed 
gasification, 7:33063 


Reaction mechanisms of catalytic carbon gasification; 
differences and similarities between nickel, potassium and 
vanadium catalysis, 7:33003 

POTASSIUM COMPOUNDS 
Brillouin Effect 

Thermo-diffused scattering in KCN at the boundary of the 

Brillouin zone, 7:34330 (IKF—39) 
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Catalytic Effects 
Catalytic effects of alkali metal salts in the gasification of coal 
char, 7:32965 (CONF-820304—2) 
POTASSIUM FLUORIDES 
Crystal-Phase Transformations 
Formation of domains in KMnFs after the cubic-hexagonal 
phase transition, 7:34329 (IKF—39) 
POTASSIUM HYDRIDES 
Physical Radiation Effects 
Improving the bulk laser-damage resistance of KDP by baking 
and pulsed-laser irradiation, 7:34276 (UCRL—86692) 
POTASSIUM PHOSPHATES 
Physical Radiation Effects 
Improving the bulk laser-damage resistance of KDP by baking 
and pulsed-laser irradiation, 7:34276 (UCRL—86692) 
POWER DEMAND 
Forecasting 
Electricity tomorrow. Final report, 7:34017 (PB—82-124165) 
Mathematical Models 
Forecasting in-plant electricity generation in the industrial 
sector, 1980 to 2000. Final report, 7:33991 (EPRI-EA—2163) 
POWER DISTRIBUTION SYSTEMS 
Optimization 
Utilization of nonlinear programming techniques in problems 
of complex systems, 7:35289 (INPE—1977-TDL/036) 
POWER GENERATION 
See also COGENERATION 
ON-SITE POWER GENERATION 
Economics 
PURPA: the power, the price, and the opportunities, 7:34012 
(CONF-8106137—Vol.1) 
Environmental Impacts 
PURPA: the power, the price, and the opportunities, 7:34012 
(CONF-8106137—Vol.1) 


Aspects 
PURPA: the power, the price, and the opportunities, 7:34012 
(CONF-8106137—Vol.1) 
POWER PLANT AND INDUSTRIAL FUEL USE ACT 
Compliance 
Procedure for matching synfuel users with potential suppliers. 
Final report, 7:34011 (DOE/RG/10303—T1) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 


Environmental Impacts 
Environmental studies for conventional power plants, 7:33770 
(PB—81-218828) 
Planning 
Regional factors in siting and planning energy facilities in the 
eleven western states. Special series 15, 7:33768 (NP— 
2902472) 
Pollution Regulations 
Environmental studies for conventional power plants, 7:33770 
(PB—81-218828) 
Site Selection 
Regional factors in siting and planning energy facilities in the 
eleven western states. Special series 15, 7:33768 (NP— 
2902472) 
Site Surveys 
An approach to seismic zonation for siting nuclear electric 
power generating facilities in the eastern United States. Final 
technical report, 28 September 1978-28 September 1980, 
7:33769 (NUREG/CR—1577) 
Thermal Pollution 
Evaluation of R. Paul Smith Steam Electric Station thermal 
discharge effects on finfish and macroinvertebrate 
communities, summer/fall 1980. Final report, 7:34737 (PB— 
81-186710) 
POWER POOLING 
Economic Analysis 
Power pooling in the United States, 7:34014 (FERC—0049) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
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POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 


Simplified ohmic-heating circuit for tokamaks, 7:35222 
(DOE/ET/53042—5) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Computerized Simulation 
Power system modeling for evaluating hydroelectric power 
benefits, 7:33556 (CONF-8106137—Vol.1) 
Electrical Transients 
The role of simulation in power system transient stability 
assessment, 7:33790 (PB—82-146036) 


Power system modeling for evaluating hydroelectric power 
benefits, 7:33556 (CONF-8106137—Vol.1) 
Stability 
The role of simulation in power system transient stability 
assessment, 7:33790 (PB—82-146036) 
POWER TRANSMISSION LINES 
Electric Fields 
Electric and magnetic field measurements. Annual report 80, 
7:33787 (PB—81-218182) 
Electrical Insulation 
The weathering of the PVC insulation of overhead lines 2. 
Comparison of natural and artificial weathering, 7:33789 
(PB—82-140971) 
Magnetic Fields 
Electric and magnetic field measurements. Annual report 80, 
7:33787 (PB—81-218182) 
Superconducting Cables 
Helium research in support of superconducting power 
transmission. Annual report 1 Oct 79-1 Sep 80, 7:33788 
(PB—82-122987) 
PRASEODYMIUM ALLOYS 
Exchange Interactions 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sig at 9, 24, and 73 GHz, 
7:34314 
Magnetic Properties 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
Magnetization 
Results of microwave transmission and FMR absorption 


studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 


Neel Temperature 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
Neutron Diffraction 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
PRASEODYMIUM IONS 
Fluorescence 
Optical spectra and Zeeman effect for Pr** and Nd* in LuPOQ, 
and YPOk,, 7:34344 
Visible Spectra 
Optical spectra and Zeeman effect for Pr** and Nd* in LuPQ, 
and YPQ,, 7:34344 
Zeeman Effect 
Optical spectra and Zeeman effect for Pr** and Nd* in LuPO, 
and YPQ,, 7:34344 
PRECIPITATION SCAVENGING 
Field studies of cooling-tower-condensate scavenging, 7:33779 
(PNL-SA—8375) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSING 
Method of preparing polycrystals of boron nitride (Patent), 
7:34327 (SAND—82-6001) 
Combustion 
Processing of solid radioactive wastes from nuclear power 
plants, 7:33396 (INIS-mf—6897) 


PRESSURE RELEASE 
Valves 
Safety relief valve alternate analysis method, 7:33888 (GKSS— 
81/E/28) 
PRESSURE SUPPRESSION 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Computer Codes 
Modelling and code development, 7:33889 (GKSS—81/E/28) 
Dynamic Loads 

Effects of wetwell loads on piping systems attached to GE 
Mark I tori, 7:33887 (GKSS—81/E/28) 

Evaluation of pool boundary loads for pressure suppression 
systems effected by steam condensation, 7:33886 (GKSS— 
81/E/28) 

Results of CORAN-calculations for PSS-behaviour and effects 
of heat losses, 7:33894 (GKSS—81/E/28) 


Dynamics of the water movement at the chugging process in 
wide pipes (theory), 7:33895 (GKSS—81/E/28) 
Mathematical Models 
Modelling and code development, 7:33889 (GKSS—81/E/28) 
Some recent analytical results for chugging phenomena, 
7:33893 (GKSS—81/E/28) 
Validation of the General Electric pressure suppression 
analytical model, 7:33890 (GKSS—81/E/28) 
Reactor Safety Experiments 
Pool swell sub-scale testing and code comparison, 7:33891 
(GKSS—81/E/28) 
PRESSURE VESSELS 
Failures 


An assessment of the failure rate for the beltline region of 
PWR pressure vessels during normal operation and certain 


transient conditions. Technical report, 7:33902 (NUREG— 
0778) 


Fracture 
Use of instrumented Charpy tests to determine onset of upper- 
shelf energy, 7:34253 
Neutron Dosimetry 
Development and demonstration of an advanced methodology 
for LWR dosimetry applications, 7:33798 (EPRI-NP—2188) 
Physical Radiation Effects 
Development and demonstration of an advanced methodology 
for LWR dosimetry applications, 7:33798 (EPRI-NP—2188) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Acoustic Monitoring 
Noise diagnosis - a method for early detection of failures in a 
nuclear plant, 7:33813 
Activity Levels 
Disposal of tritium produced by WWER type nuclear power 
plants, 7:33814 (INIS-mf—6897) 
Iodine sorption on low-chromium alloy steel (HTGR), 7:33817 
(ORNL/TM—7755) 
Decontamination 
Criteria for the evaluation of a dilute decontamination 
demonstration, 7:33851 (PNL—4055) 
Failure Mode Analysis 
Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 6: failure mode analysis. Final report, 
7:33910 (NUREG/CR—2189-V6) 
Heat Transfer 
Heat transfer to liquid sodium in the thermal entrance region, 
7:33824 (INIS-mf—6704) 
Nozzles 
Effects of grid turbulence on nonequilibrium choked nozzle 
flow (PWR; BWR), 7:33880 (EGG-M—02481) 
Pipes 
Evaluation of flaw characteristics and their influence on 


inservice inspection reliability (PWR; BWR), 7:33799 (PNL- 
SA—8505) 





PROCESS HEAT REACTORS 
Seismic Effects 


Seismic Effects 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 2: primary coolant loop model. Final 
report, 7:33906 (NUREG/CR—2189-V2) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 4: seismic response analysis. Final 
report, 7:33908 (NUREG/CR—2189-V4) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 9: PRAISE computer code user's 
manual. Final report, 7:33911 (NUREG/CR—2189-V9) 

Stress Analysis 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 3: nonseismic stress analysis. Final 
report, 7:33907 (NUREG/CR—2189-V3) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 5: probabilistic fracture mechanics 
analysis. Final report, 7:33909 (NUREG/CR—2189-V5) 

PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS HEAT REACTORS 
See also THERMOS REACTOR 
Economics 

1170-MW(t) HTGR-PS/C plant application study report: 
shale-oil-recovery application, 7:33843 (GA-A—16092) 

1170-MW(t) HTGR-PS/C plant application-study report: 
Geismar, Loisiana, and Orange, Texas refinery/chemical 
complex applications, 7:33844 (GA-A—16094) 

Feasibility Studies 

1170-MW(t) HTGR-PS/C plant application study report: 
shale-oil-recovery application, 7:33843 (GA-A—16092) 

1170-MW(t) HTGR-PS/C plant application-study report: 
Geismar, Loisiana, and Orange, Texas refinery/chemical 
complex applications, 7:33844 (GA-A—16094) 

Oil Shale Processing Plants 

1170-MW(t) HTGR-PS/C plant application study report: 

shale-oil-recovery application, 7:33843 (GA-A—16092) 
Reactor Licensing 

1170-MW(t) HTGR-PS/C plant application-study report: 
Geismar, Loisiana, and Orange, Texas refinery/chemical 
complex applications, 7:33844 (GA-A—16094) 

Reactor Materials 

Behaviour of high temperature alloys during exposure in 

impure helium, 7:33846 (OEFZS—4086) 
Reactor Safety 

1170-MW(t) HTGR-PS/C plant application-study report: 
Geismar, Loisiana, and Orange, Texas refinery/chemical 
complex applications, 7:33844 (GA-A—16094) 

Uses 

Application of HTGR process heat to oil-shale retorting, 

7:33845 (GEFR-SP—239) 
PROCESS SOLUTIONS 
Chemical Properties 

Process water analyses. Environmental monitoring during 
operation of the Paraho semi-works retort, 7:33311 
(DOE/ET/13015—T3) 

Multi-Element Analysis 

Process water analyses. Environmental monitoring during 
operation of the Paraho semi-works retort, 7:33311 
(DOE/ET/13015—T3) 

PROCESSING (DATA) 
See DATA PROCESSING 
PROCUREMENT 
Government Policies 
Procurement of products containing recycled materials in the 
state of New Jersey. Final report, 7:34114 (PB—81-184335) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTIVITY 
Financial Incentives 

Energy conservation: emerging consensus, diverging 

commitment, 7:33989 (GPO—72-109) 
PROFESSIONAL PERSONNEL 
Employment 

Training, work experience, and the earnings of men and 

women scientists, 7:35284 (ORAU—193) 
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Testing 
Visual acuity testing of radiographic inspectors in 
nondestructive inspection. Final report, 7:34477 (PB—81- 
220006) 
PROJECT (PLUMBBOB) 
See PLUMBBOB PROJECT 
PROJECT (VELA) 
See VELA PROJECT 
PROMETHAZINE 
See AMINES 
PROPANE 


Adsorption and desorption of hydrocarbons at low 
concentrations. Progress report, 1 Jan 1981-31 Dec 1981, 
7:34374 (DOE/ER/10622—2) 

PROPANONE 
See ACETONE 
PROSTAGLANDINS 
Labelling 

Synthesis of tritium-labelled natural prostaglandins, 7:34408 

(INIS-mf—6828) 
PROTACTINIUM 231 TARGET 
Neutron Reactions 

Neutron total cross section and resonance parameters of /sup 

231/Pa, 7:35127 
PROTACTINIUM COMPOUNDS 
Thermodynamic Properties 

Selected values of chemical thermodynamic properties: 
compounds of uranium, protactinium, thorium, actinium, and 
the alkali metals. Final report, 7:34362 (PB—81-223463) 

PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Chemical Preparation 

Review of corrosion-resistant coatings for steam turbine 

components, 7:33756 (EPRI-CS—2124) 
Corrosion Resistance 

Review of corrosion-resistant coatings for steam turbine 

components, 7:33756 (EPRI-CS—2124) 
PROTEINS 
Biological Indicators 

Bioluminescence monitor and method for enzymatic 

determinations (Patents), 7:34604 
PROTON BEAMS 
Scattering 

Mixing of final state spin components in the high resolution 

spectrometer, 7:34493 (LA—9130-MS) 
Spin Orientation 
Mixing of final state spin components in the high resolution 
spectrometer, 7:34493 (LA—9130-MS) 
PROTON REACTIONS 
High-energy neutrino interactions, 7:35027 (INIS-mf—6908) 
Fission 

Study of the energy dissipation in the fission of ***U using the 

283U(d,PF) reaction, 7:35120 (CEA-CONF—5637) 
Resonance Scattering 

Bremsstrahlung from ‘*C+p near the 461-keV resonance, 

7:35091 
PROTON-ANTIPROTON INTERACTIONS 

Investigation of proton-antiproton events at 540 GeV c.m. 
energy with a streamer chamber detection system, 7:34542 
(INIS-mf—6908) 

Asymmetry 

Leptonic front-back asymmetry in pantip — Z° (—1*1-) + jet 
+ X and pantip + W*- (-1* -vsub(1)sup((-))) + jet +X, 
7:35029 (LAPP-TH—25) 

Differential Cross Sections 

Leptonic front-back asymmetry in pantip — Z° (—1*1-) + jet 
+ X and pantip — W*~ (—1* -vsub(1)sup((-))) +jet+X, 
7:35029 (LAPP-TH—25) 

Jets 

Internal hydrogen jet target in the SPS to study inclusive 
electromagnetic final states and a production in anti pp and 
pp interactions at Vs = 22.5 GeV, 7:34505 (INIS-mf—6908) 
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PROTON-NEUTRON INTERACTIONS 
Analyzing Power 
Difference between polarization and analyzing power for 800- 
MeV n-p elastic scattering: Test of time-reversal invariance, 
7:35035 
Charge 
Collaboration on medium energy measurements of N-N 
parameters. Progress in research, January 1, 1981-December 
31, 1981, 7:35021 (DOE/ER/40030—1) 
on 
Difference between polarization and analyzing power for 800- 
MeV n-p elastic scattering: Test of time-reversal invariance, 
7:35035 
Quasi-Free Reactions 
Difference between polarization and analyzing power for 800- 
MeV n-p elastic scattering: Test of time-reversal invariance, 
7:35035 
PROTON-PROTON INTERACTIONS 
CP Invariance 
Search for B°-anti B® mixing and CP violation at Isabelle, 
7:35062 (DOE/ER/40033—11) 
Jets 
Internal hydrogen jet target in the SPS to study inclusive 
electromagnetic final states and a production in anti pp and 
pp interactions at Vs = 22.5 GeV, 7:34505 (INIS-mf—6908) 
Reviews 
High multiplicity events. ISR experiments, 7:35026 (GSI—81- 


6) 
Spin Exchange 
Collaboration on medium energy measurements of N-N 
parameters. Progress in research, January 1, 1981-December 
31, 1981, 7:35021 (DOE/ER/40030—1) 
PROTONS 


Effects of proton decay on the cosmological future, 7:34920 
Particle Decay 
Influence of the nuclear medium on the lifetime of the proton, 
7:35058 : 
Particle Kinematics 
Deleptonization and heating of proton-neutron stars, 7:34924 
Effects of proton decay on the cosmological future, 7:34920 
Particle Production 
Bubble-chamber studies of hadron and photon interactions. 
Progress report, April 1, 1981-March 31, 1982, 7:35038 
(DOE/ER/03956—1) 
Weak Hadronic Decay 
Effects of Fermi motion and secondary-particle collisions for 
proton decay in nuclei, 7:35042 (ORNL/TM—8068) 
PSI RESONANCES 
Energy Levels 
Quarkonium level fitting with two-power potentials, 7:35047 
(UM-P—81/41) 
PSI-3105 RESONANCES 
Radiative Decay 
Evidence for an etaeta resonance in J/psi radiative decays, 
7:35032 
PSYCHOLOGY 
See BEHAVIOR 
PSYCHOTROPIC DRUGS 


Labelling 
New labellings in the field of antidepressants, 7:34407 (IA— 
1364) 


See TEFLON 
PUBLIC BUILDINGS 
Energy Accounting 
Energy accounting procedures manual for local governments 
and school districts, 7:34071 (PB—82-145392) 
PUBLIC LANDS 
Coal Producing Districts 
Study of geologic factors influencing reclamation of federal 
coal bearing lands in northern Alabama, 7:33157 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
GAS UTILITIES 


Energy Conservation 
The potential for utility conservation investments in Minnesota, 
7:34132 (PB—82-122219) 


PUBLIC UTILITY REGULATORY POLICIES ACT 
PURPA: the power, the price, and the opportunities, 7:34012 
(CONF-8106137—Vol.1) 
Economic Impact 
Avoided cost, is it working, 7:33551 (CONF-8106137—Vol.1) 


Exemptions from Part I of the Federal Power Act for Small 
Hydroelectric Power Projects, 7:33547 (CONF-8106137— 
Vol.1) 

PULPS 
See SLURRIES 
PULSARS 
Cascade Showers . 

Electromagnetic cascades in pulsars, 7:34907 (NASA-TM— 

82161) 
Mathematical Models 
A model of the normal and null states of pulsars, 7:34910 
(PB—81-215907) 
X Radiation 
805S x-ray pulsar H2252-035, 7:34904 (NASA-TM—82149) 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Design of a double pulser, 7:34515 (IKF—39) 
PUMP TURBINES 
Cost 
Small scale hydro/centrifugal pumps as turbines, 7:33521 
(CONF-8106137—Vol.1) 


Small scale hydro/centrifugal pumps as turbines, 7:33521 
(CONF-8106137—Vol.1) 
Economic Analysis 
Feasibility of using large vertical pumps as turbines for small 
scale hydropower, 7:33541 (CONF-8106137—Vol.2) 
Feasibility Studies 
Feasibility of using large vertical pumps as turbines for small 
scale hydropower, 7:33541 (CONF-8106137—Vol.2) 
Performance 
Feasibility of using large vertical pumps as turbines for small 
scale hydropower, 7:33541 (CONF-8106137—Vol.2) 
Small scale hydro/centrifugal pumps as turbines, 7:33521 
(CONF-8106137—Vol.1) 
PUMPED STORAGE POWER PLANTS 
Bibliographies 
Pumped storage for hydroelectric power. January, 1973-July, 
1981 (citations from the BHRA Fluid Engineering data 
base). Report for January 1973-July 1981 (56 citations), 
7:33465 (PB—81-872582) 
Economic Analysis 
Energy independence for the Island of Tahiti by conversion 
from diesel to hydro, 7:33568 (CONF-8106137—Vol.2) 
Feasibility of a small scale pumped storage demonstration 
project, 7:33937 (CONF-8106137—Vol.2) 
Environmental Impacts 
Influence of environmental research data on the design and 
construction of the Mt. Elbert pumped-storage powerplant, 
7:33573 (CONF-8106137—Vol.1) 
Feasibility Studies 
Assessment of hydroelectric pumped storage potential: 1981- 
2000, 7:33481 (CONF-8106137—Vol.1) 
Energy independence for the Island of Tahiti by conversion 
from diesel to hydro, 7:33568 (CONF-8106137—Vol.2) 
Feasibility of a small scale pumped storage demonstration 
project, 7:33937 (CONF-8106137—Vol.2) 
Planning 
Planning for large pumped-storage developments, 7:33482 
(CONF-8106137—Vol.1) 
Power Potential 
Assessment of hydroelectric pumped storage potential: 1981- 
2000, 7:33481 (CONF-8106137—Vol.1) 
PUMPS 
Comparative Evaluations 
Tritium-compatible high-vacuum pumping system, 7:35248 


Tritium-compatible high-vacuum pumping system, 7:35248 
Fabrication 
Tritium-compatible high-vacuum pumping system, 7:35248 





Pvc 
Performance Testing 


Performance Testing 
Tritium-compatible high-vacuum pumping system, 7:35248 
PVC 
(Polyvinyl chloride.) 
Ww 


The weathering of the PVC insulation of overhead lines 2. 
Comparison of natural and artificial weathering, 7:33789 
(PB—82-140971) 

PWR TYPE REACTORS 

See also ARKANSAS-1 REACTOR 
INDIAN POINT-1 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 
LOFT REACTOR 
PALISADES-1 REACTOR 
RANCHO SECO-1 REACTOR 
SAN ONOFRE-1 REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZION-2 REACTOR 

ATWS 

Reduction of PWR moderator temperature coefficient by 

gadolinium substitution, 7:33885 (EPRI-NP—2191) 
Blowdown 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Burnable Poisons 

Reduction of PWR moderator temperature coefficient by 

gadolinium substitution, 7:33885 (EPRI-NP—2191) 
Containment Systems 

Dynamics of the water movement at the chugging process in 
wide pipes (theory), 7:33895 (GKSS—81/E/28) 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Emergency Plans 

Emergency action levels for light water reactors. Draft report, 

7:33903 (NUREG—0818) 
Fuel Assemblies 

Evaluation of sealed-tube neutron generators for the assay of 

fresh LWR fuel assemblies, 7:33857 (LA—9103-MS) 
Fuel Cans 

LOCA simulation in NRU-heatup instrumentation package, 

7:33922 (PNL-SA—8742) 
Fuel Pellets 

Cracking and relocation of UO; fuel during nuclear operation, 

7:33797 (CONF-810801—60) 
Fuel-Coolant Interactions 

Analysis of molten fuel-coolant interaction during a reactivity- 

initiated accident experiment, 7:33879 (EGG-M—00981) 
Loss of Coolant 

Effects of grid turbulence on nonequilibrium choked nozzle 
flow, 7:33880 (EGG-M—02481) 

Fuel-rod response during the large-break LOCA Test LOC-6, 
7:33881 (EGG-M—03981) 

LOCA simulation in NRU-heatup instrumentation package, 
7:33922 (PNL-SA—8742) 

RETRAN-O1: a program for one-dimensional transient 
thermal-hydraulic analysis of complex fluid flow systems. 
Revision of CCM-5, Volume 4: applications. Final report, 
7:33884 (EPRI-NP—2175) 

Temperature estimates from the zircaloy oxidation kinetics in 
the a plus 8 phase region, 7:33878 (CONF-810801—61) 

TRAC calculations of a loss-of-coolant accident in a reactor 
scale model, 7:33901 (LA-UR—81-3662) 

Video probe systems for the slabe core test facility, 7:33916 
(NUREG/CR—2351) 

Pressure Suppression 

Dynamics of the water movement at the chugging process in 
wide pipes (theory), 7:33895 (GKSS—81/E/28) 

Simulation of the initial blowdown phase in a pressure 
suppression system (vent clearing and pool swell), 7:33892 
(GKSS—81/E/28) 

Pressure Vessels 

An assessment of the failure rate for the beltline region of 

PWR pressure vessels during normal operation and certain 
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transient conditions. Technical report, 7:33902 (NUREG— 
0778) 

Development and demonstration of an advanced methodology 

for LWR dosimetry applications, 7:33798 (EPRI-NP—2188) 
Primary Coolant Circuits 

Effects of grid turbulence on nonequilibrium choked nozzle 
flow, 7:33880 (EGG-M—02481) 

Evaluation of flaw characteristics and their influence on 
inservice inspection reliability, 7:33799 (PNL-SA—8505) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 2: primary coolant loop model. Final 
report, 7:33906 (NUREG/CR—2189-V2) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 3: nonseismic stress analysis. Final 
report, 7:33907 (NUREG/CR—2189-V3) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 4: seismic response analysis. Final 
report, 7:33908 (NUREG/CR—2189-V4) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 5: probabilistic fracture mechanics 
analysis. Final report, 7:33909 (NUREG/CR—2189-V5) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 6: failure mode analysis. Final report, 
7:33910 (NUREG/CR—2189-V6) 

Probability of pipe fracture in the primary coolant loop of a 
PWR plant. Volume 9: PRAISE computer code user's 
manual. Final report, 7:33911 (NUREG/CR—2189-V9) 

Reactor Accidents 

Hydrogen combustion research at Sandia, 7:33924 (SAND— 
82-0086C) 

Reactor Instrumentation 

Neutron flux measurement system of a pressurized water 
reactor, 7:33808 (INIS-mf—6854) 

Reactor Materials 

Chemical aspects of denting in steam generators. Final report, 
7:33803 (EPRI-NP—2177) 

Temperature estimates from the zircaloy oxidation kinetics in 
the a plus B phase region, 7:33878 (CONF-810801—61) 

Standardization 

Nuclear plant standardization: light water reactors, 7:33837 

(PB—81-213589) 
Steam Generators 

Chemical aspects of denting in steam generators. Final report, 

7:33803 (EPRI-NP—2177) 
PYRIDINE 
Plasmons 

Surface-enhanced Raman scattering in Ag-pyridine sols, 

7:34322 
Raman Effect 

Surface-enhanced Raman scattering in Ag-pyridine sols, 

7:34322 
PYRITE 
Effects 

Slurry phase catalysis of direct coal liquefaction by iron 

sulfides, 7:33014 
Decomposition 

Slurry phase catalysis of direct coal liquefaction by iron 

sulfides, 7:33014 
Oxidation 

Predicted changes in the mineralogy of spoil as a function of 
new neutralization potential and rate of flushing, 7:33187 

Undesired and wanted oxidation of pyrite, especially pyrite in 
coal (With bacteria, at different pH values, with and without 
Fe(III), 7:33110 


Undesired and wanted oxidation of pyrite, especially pyrite in 
coal (With bacteria, at different pH values, with and without 
Fe(III), 7:33110 

PYROCHEMICAL REPROCESSING 
Chemical Reaction Kinetics 

Review of thermod: ic and kinetic data for the molten-tin 

process, 7:33339 (UCID—18262) 


Review of thermod: ic and kinetic data for the molten-tin 
process, 7:33339 (UCID—18262) 
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PYROMETERS 
Comparative Evaluations 
Monitoring temperatures in coal conversion and combustion 
processes via ultrasound, 7:32942 (ANL—81-62) 
PYRRHOTITE 
Catalytic Effects 
Slurry phase catalysis of direct coal liquefaction by iron 
sulfides, 7:33014 


« 


QUADRUPOLE LINACS 
Electrodes 


RFQ pole-tip construction, 7:34494 (LA-UR—81-3695) 
Fabrication 
RFQ pole-tip construction, 7:34494 (LA-UR—81-3695) 
QUALITY CONTROL 
Management 


Quality control circles: will they work at Sandia. Findings 
from a review of 66 sources, 7:35285 (SAND—81-2021) 
QUANTUM CHROMODYNAMICS 
Extended Particle Model 
Superconducting extended objects and applications to the 
phase structure of quantum chromodynamics, 7:35051 
Many-Body Problem 
Parton model and asymptotic freedom revisited, 7:35075 
Parton Model 
Parton model and asymptotic freedom revisited, 7:35075 
Perturbation Theory 
Tour of perturbative QCD, 7:35068 (FERMILAB-Conf— 
81/69-THY) 
Quark Model 
Asymptotic freedom, confinement, and the convergence of the 
perturbation expansion in quantum chromodynamics, 7:35059 
Reviews 
Tour of perturbative QCD, 7:35068 (FERMILAB-Conf— 
81/69-THY) 
Scaling Laws 
Parton model and asymptotic freedom revisited, 7:35075 
Superconductivity 
Superconducting extended objects and applications to the 
phase structure of quantum chromodynamics, 7:35051 
QUANTUM FIELD THEORY 
See also PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
Vacuum States 
Cosmological term and supersymmetry invited talk at Orbis 
Scientia, 1981, 7:35067 (DOE/EV/40033—1) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 
Asymptotic freedom, confinement, and the convergence of the 
perturbation expansion in quantum chromodynamics, 7:35059 
QUARKS 
Deep inelastic muon and electron scattering as a probe for 
quarks and gluons in the nucleon, 7:35036 
Thermodynamics 
Instantons in the quark plasma. The two loop approximation, 
7:34915 (REPT—577) 
QUARTZ 
Electrodeposited Coatings 
Sputtering yields of electrochemically deposited metal and 
metal oxide thin films, 7:34988 
Rock-Fluid Interactions 
Water diffusion in quartz at high pressure: Tectonic 
implications, 7:34859 
QUASARS 
Cosmological Models 
Quasar controversy resolved, 7:34914 (PREPRINT—63) 
Emission Spectra 
Two-phase models of quasar emission line regions, 7:34925 
Red Shift 
Quasar controversy resolved, 7:34914 (PREPRINT—63) 


QUERCUS 
See OAKS 
QUINOLINES 
Adsorption 


Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31,.1981, 7:34336 (DOE/ER/10624—2) 


Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 


R PROCESS 
(Rapid process in stellar nucleosynthesis.) 
Beta Decay 
Astrophysical r-process and its dependence on properties of 
nuclei far from stability: Beta strength functions and neutron 
capture rates, 7:34872 (CERN—81-09) 
RADIATION ACCIDENTS 
Emergency Plans 
Unconstrained overview of the critical elements in a model 
state system for emergency response to radiological 
transportation incidents. Final report Jul 80-Apr 81, 7:34833 
(NUREG/CR—2225) 
RADIATION CHEMISTRY 


Ion bombarded catalysts for fuel cell reactions, 7:34392 (GSI— 
81-2) 
Meetings 
Proceedings of the second Hungarian symposium on 
radiochemistry, 7:34398 (INIS-mf—6528) 
Research Programs 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, July 1, 1981-September 30, 1981, 7:34391 
(DOE/ER/00038—2286) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also BUBBLE CHAMBERS 
DIELECTRIC TRACK DETECTORS 
GEIGER-MUELLER COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SPARK CHAMBERS 
SPECTROMETERS 
TELESCOPE COUNTERS 
Calibration 
Background calibration for a proton-lifetime detector, 7:34543 
(INIS-mf—6908) 


Efficiency - 
Nonimaging second-stage elements: a brief comparison, 7:33718 
Microprocessors 


On-line microprocessors in the collider experiment UA1: A 
modern version of the Aladin’s lamp, 7:34521 (CERN—81- 
07) 
Planning 
High frequency energy measurements, 7:34544 (LA-UR—81- 
3604) 


Sensitivity 
Monte Carlo calculation of sensitivity coefficients, 7:34581 
(PB—82-123308) 
Nonimaging second-stage elements: a brief comparison, 7:33718 
Trigger Circuits 
UA2 trigger and data acquisition, 7:34520 (CERN—81-07) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION PROTECTION 


Planning 
Islet in weightlessness: biological experiments on board 
COSMOS 1129 satellite, 7:34794 (NASA-TM—76396) 





Manuals 
FDA Compliance Program Guidance Manual. Section VI. 
Radiological health. Updates. Irregular repts, 7:34835 (PB— 
82-921000) 
FDA Compliance Program Guidance Manual. Section VI. 
Radiological health, 7:34836 (PB—82-921099) 
RADIATION PROTECTION LAWS 
Summary of the law relating to atomic energy and radioactive 
substances, 7:33834 (INIS-mf—6614) 
Cost Benefit Analysis 
Study of selected regulatory programs. Appendix V: 
radiological health program, 7:34001 (HRP—0903796/1) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADICALS 


See also ALKYL RADICALS 
HYDROXYL RADICALS 
METHYLENE RADICALS 
RADICALS 


Photolysis 
Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsOz2, 7:34402 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Disposal of tritium produced by WWER type nuclear power 
plants, 7:33814 (INIS-mf—6897) 
Rare gases in radioactive gaseous wastes from nuclear power 
plants, 7:33863 (INIS-mf—6897) 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 


RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


Coordinated Research Programs 
International activities in chemical thermodynamics of nuclear 
materials, 7:34409 (RFP—3286) 
Meetings 
International activities in chemical thermodynamics of nuclear 
materials, 7:34409 (RFP—3286) 
Neutron Radiography 
Installation NR-31R for neutron radiography, 7:34476 (INIS- 
SU—57) 
Thermodynamic Properties 
International activities in chemical thermodynamics of nuclear 
materials, 7:34409 (RFP—3286) 


International activities in chemical thermodynamics of nuclear 
materials, 7:34409 (RFP—3286) 

Nuclear-materials-transportation incident data base, 7:33345 
(SAND—81-2209C) 

Transportation of radioactive material in Florida. 
Transportation surveillance study Oct 79-Sep 80, 7:33344 
(NUREG/CR—2036) 

Unconstrained overview of the critical elements in a model 
State system for emergency response to radiological 
transportation incidents. Final report Jul 80-Apr 81, 7:34833 
(NUREG/CR—2225) 

RADIOACTIVE WASTE DISPOSAL 

Current Czechoslovak research and development efforts 

concerning radioactive wastes, 7:33383 (INIS-mf—6897) 
Computer Codes 

Draft technical position on documentation of models, 7:33364 

(NUREG—0856) 
Cost 

Effect of canister size on costs of disposal of SRP high-level 

wastes, 7:33353 (DP-MS—81-85) 
Engineered Safety Systems 

Nuclear-waste t. Quarterly progress report, July- 

September 1981, 7 33369 (PNL—3000-11) 
Environmental Impacts 

Uncertainties in predicting long-term environmental impacts 

from geologic repositories, 7:33412 (NUREG/CP—0022) 
Feasibility Studies 

Borehole-drilling details and survey data for the Altnabreac 

site (Scotland), 7:33355 (ENPU—80-2) 
High-Level Radioactive Wastes 

Use of geostatistics in high level radioactive waste repository 

site characterization, 7:33378 
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Intermediate-Level Radioactive Wastes 

Czechoslovak concept of safe disposal of radioactive wastes 
from Czechoslovak nuclear power plants -, 7:33384 (INIS- 
mf—6897) 

Some radioecological aspects of radioactive waste disposal 
siting and site safety, 7:33404 (INIS-mf—6897) 

World practice of radioactive waste disposal in surface 
geological formations, 7:33400 (INIS-mf—6897) 

Intrusion ; 

Problem of human intrusion: towards a regolution of 

uncertainty, 7:33409 (NUREG/CP—0022) 
Licenses 

Draft technical position on documentation of models, 7:33364 

(NUREG—0856) 
Low-Level Radioactive Wastes 

Czechoslovak concept of safe disposal of radioactive wastes 
from Czechoslovak nuclear power plants -, 7:33384 (INIS- 
mf—6897) 

Some radioecological aspects of radioactive waste disposal 
siting and site safety, 7:33404 (INIS-mf—6897) 

World practice of radioactive waste disposal in surface 
geological formations, 7:33400 (INIS-mf—6897) 

Marine Disposal 

Environmental research at the fisheries radiobiological 

laboratory and its application, 7:33419 
Offshore Sites 

Use of a purpose built industrial island for radioactive waste 

disposal, 7:33376 
Parametric Analysis 

Parametric analysis of mined geologic disposal of high-level 

radioactive waste, 7:33366 (NUREG/CP—0022) 
Penetrators 

Application of biological barriers in maintaining the integrity 
of radioactivity in shallow burial grounds, 7:33416 (PNL- 
SA—7142) 

Mitigation of plant penetration into radioactive waste utilizing 
herbicides, 7:33417 (RHO-SA—228) 

Radionuclide Migration 

Basic principles of radioactive waste disposal siting, 7:33401 
(INIS-mf—6897) 

Radionuclide transport through heterogeneous media, 7:33406 
(EIR—394) 

Regional disposal sites of radioactive wastes from light water 
reactor power plants, 7:33402 (INIS-mf—6897) 

Risk Assessment 

Mathematical models for estimating population health effects 
from the disposal of high-level radioactive waste, 7:33414 
(NUREG/CP—0022) 

Methods for determining system uncertainty, 7:33408 
(NUREG/CP—0022) 

Post-closure assessment for a Canadian nuclear fuel waste 
disposal concept, 7:33367 (NUREG/CP—0022) 

Risk analysis methodology for unreprocessed spent fuel 
disposal in bedded salt, 7:33422 (NUREG/CP—0022) 

Risk assessment methodology for geologic repository of high- 
level nuclear waste, 7:33365 (NUREG/CP—0022) 

Role of deterministic and probabilistic modeling in long-term 
waste isolation safety assessments, 7:33413 (NUREG/CP— 
0022) 

Uncertainties in the assessment of long-term collective dose 
and health effects, 7:33423 (NUREG/CP—0022) 

Safety Standards 

Comments on the NRC approach to radioactive waste disposal 
standards and the technical approach to performance 
assessment in the NWTS program, 7:33432 ene 
0022) 

Scrubbers 

Removal of contaminated air scrubbers at TA-35-7, Los 

Alamos National Laboratory, 7:33360 (LA—9058-MS) 
Site Selection 

Basic principles of radioactive waste disposal siting, 7:33401 
(INIS-mf—6897) 

Some ecological aspects of safety of radioactive waste disposal 
site, 7:33405 (INIS-mf—6897) 

Some radioecological aspects of radioactive waste disposal 
siting and site safety, 7:33404 (INIS-mf—6897) 
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Use of geostatistics in high level radioactive waste repository 
site characterization, 7:33378 

Use of multicriterion analysis in radioactive waste disposal 
siting, 7:33403 (INIS-mf—6897) 


Analysis of space systems study for the space disposal of 
nuclear waste. Study report, volume 1: Executive summary. 
Final report, 7:33363 (NASA-CR—161867) 

Transportation of radioactive waste materials into space. The 
final solution for inexpensive and safe disposal, 7:33374 
(TUM-RT-KB—80/2) 

Spent Fuels 

Multiple barrier waste package performance assessment, 
7:34423 (NUREG/CP—0022) 

Risk analysis methodology for unreprocessed spent fuel 
disposal in bedded salt, 7:33422 (NUREG/CP—0022) 

Underground Disposal 
Advances in processing and disposal of radioactive wastes 
from nuclear power plants, 7:33382 (INIS-mf—6897) 

Basic principles of radioactive waste disposal siting, 7:33401 
(INIS-mf—6897) 

Borehole-drilling details and survey data for the Altnabreac 
site (Scotland), 7:33355 (ENPU—80-2) 

Regional disposal sites of radioactive wastes from light water 
reactor power plants, 7:33402 (INIS-mf—6897) 

Role of deterministic and probabilistic modeling in long-term 
waste isolation safety assessments, 7:33413 (NUREG/CP— 
0022) 

Some ecological aspects of safety of radioactive waste disposal 
site, 7:33405 (INIS-mf—6897) 

Use of multicriterion analysis in radioactive waste disposal 
siting, 7:33403 (INIS-mf—6897) 

World practice of radioactive waste disposal in surface 
geological formations, 7:33400 (INIS-mf—6897) 

RADIOACTIVE WASTE FACILITIES 


Application of biological barriers in maintaining the integrity 
of radioactivity in shallow burial grounds, 7:33416 (PNL- 
SA—7142) 

Demonstration 

Nuclear-waste management. Hearing before the Committee on 
Energy and Commerce, House of Representatives, Ninety- 
Seventh Congress, First Session, June 16, 1981, 7:33375 

Geologic Models 

Natural geologic processes as sources of uncertainty in 

repository modeling, 7:34840 (NUREG/CP—0022) 


Statistical methods for including uncertainties associated with 
the geologic isolation of radioactive waste which allow for a 
comparison with licensing criteria, 7:33430 (NUREG/CP— 
0022) 

Mathematical Models 

Natural geologic processes as sources of uncertainty in 

repository modeling, 7:34840 (NUREG/CP—0022) 


Planning of availability and capacity for the process system 
with intermediate storage facilities, 7:33358 (KFK—2999) 
Site Selection 
Impact of the resource conservation and recovery act on 
energy facility siting, 7:34714 (ORNL/TM—7768) 
on 


Application of biological barriers in maintaining the integrity 
of radioactivity in shallow burial grounds, 7:33416 (PNL- 
SA—7142) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Risks, regulations, responsibilities and costs in nuclear waste 
management: a prelimi survey in the European 
Community, 7:33356 (EUR—6893-EN) 

Cost 

Risks, regulation responsibilities, and costs in nuclear-waste 
management: a preliminary survey in the European 
Community, 7:33379 

Hearings 

Nuclear-waste management. Hearing before the Committee on 
Energy and Commerce, House of Representatives, Ninety- 
Seventh Congress, First Session, June 16, 1981, 7:33375 


RADIOACTIVE WASTE PROCESSING 
Combustion 


High-Level Radioactive Wastes 

Development of a strategy for the it of high level 
radioactive wastes, 7:33350 (AERE-R—10178) 

High level waste solidification - the future, 7:33349 (AD-A— 
106114/2) 

Is spent fuel or waste from reprocessed spent fuel simpler to 
dispose of, 7:33354 (EMD—81-78) 

Nuclear-waste-management. Quarterly progress report, July- 
September 1981, 7:33369 (PNL—3000-11) 

Intermediate-Level Radioactive Wastes 

Quality and reliability assurance of radioactive waste 

equipment, 7:33380 (INIS-mf—6897) 
Low-Level Radioactive Wastes 

Low-level waste nitrate challenge, 7:33373 (RFP—3283) 

Quality and reliability assurance of radioactive waste 
equipment, 7:33380 (INIS-mf—6897) 

Mill Tailings 

Assessment of the long term suitability of present and proposed 
methods for the management of uranium mill tailings, 
7:33357 (INFO—0024) 

Preliminary evaluation of uranium mill tailings conditioning as 
an alternative remedial action technology, o 33361 (LA- 
UR—81-3766) 

ons 

Risks, regulation responsibilities, and costs in nuclear-waste 
management: a preliminary survey in the European 
Community, 7:33379 

Research Programs 
Nuclear-waste-management. Quarterly progress report, July- 
September 1981, 7:33369 (PNL—3000-11) 

Risk Assessment 

Risks, regulation responsibilities, and costs in nuclear-waste 
management: a preliminary survey in the European 
Community, 7:33379 

Spent Fuels 

Is spent fuel or waste from reprocessed spent fuel simpler to 
dispose of, 7:33354 (EMD—81-78) 

RADIOACTIVE WASTE PROCESSING 

Advances in processing and disposal of radioactive wastes 
from nuclear power plants, 7:33382 (INIS-mf—6897) 

Chemical-systems engineering progress report, January- 
December 1980, 7:33338 (RFP—3175) 

Current Czechoslovak research and development efforts 
concerning radioactive wastes, 7:33383 (INIS-mf—6897) 

Storage and handling of liquid and solid wastes in A-1, 7:33385 
(INIS-mf—6897) 

Adsorption 
Capture of *°®Ru and '°’Cs vapours and of Ru, *°7Cs and 

%Sr aerosols formed in heat treatment of liquid or in 
incineration of solid radioactive wastes, 7:33399 (INIS-mf— 


7) 
Alpha-Bearing Wastes 

Economic evaluation of volume reduction for Defense 
transuranic waste, 7:33372 (RFP—3245) 

Status of iron-enriched basalt as a medium for nuclear waste 
immobilization: a report by an independent peer review 
panel, 7:34292 (EGG-WM—S5586) 

Calcination 

Application of experience with the development of the process 
of solidifying high-level wastes to the disposal of radioactive 
wastes from nuclear power plants, 7:33392 (INIS-mf—6897) 

Processing radioactive concentrates by calcination, 7:33394 
(INIS-mf—6897) 

Cerium Phosphates 

Preparation and compaction of synthetic monazite powders, 

7:33377 
Cesium 137 

Capture of }*Ru and 1°7Cs vapours and of '*Ru, '°7Cs and 
%Sr aerosols formed in heat treatment of liquid or in 
incineration of solid radioactive wastes, 7:33399 (INIS-mf— 
6897) 

Combustion 

Reduction of solid radioactive wastes by incineration, 7:33398 
(INIS-mf—6897) 

Testing filtration efficiency for radioactive substances in 
radioactive waste incineration, 7:33397 (INIS-mf—6897) 





Cost 
Effect of canister size on costs of disposal of SRP high-level 
wastes, 7:33353 (DP-MS—81-85) 
Denitration 
Pyrolytic denitrification and stabilization of nitrate-containing 
radioactive solutions, 7:33393 (INIS-mf—6897) 
Economics 
Economic evaluation of volume reduction for Defense 
transuranic waste, 7:33372 (RFP—3245) 


Method and system for nuclear waste disposal (Patent 
application), 7:33362 (NASA-CASE-NPO—15454-1) 


Testing filtration efficiency for radioactive substances in 

radioactive waste incineration, 7:33397 (INIS-mf—6897) 
High-Level Radioactive Wastes 

Development of a strategy for the management of high level 
radioactive wastes, 7:33350 (AERE-R—10178) 

High level waste solidification - the future, 7:33349 (AD-A— 
106114/2) 

Nuclear-waste-management. Quarterly progress report, July- 
September 1981, 7:33369 (PNL—3000-11) 

Intermediate-Level Radioactive Wastes 

Czechoslovak concept of safe disposal of radioactive wastes 
from Czechoslovak nuclear power plants -, 7:33384 (INIS- 
mf—6897) 

Formation, composition and processing of radioactive wastes 
from nuclear power plant operation, 7:33421 (INIS-mf— 
6897) 

Todine 129 

Nuclear-waste t. Quarterly progress report, July- 

September 1981, 7: 1:33369 (PNL—3000-11) 
Ton Exchange 

Possible application of inorganic gel ion exchangers in nuclear 

power plants, 7:33386 (INIS-mf—6897) 
Krypton 

Nuclear-waste t. Quarterly progress report, July- 

September 1981, 7: 33369 (PNL—3000-11) 
Liquid Wastes 

Pyrolytic denitrification and stabilization of nitrate-containing 

radioactive solutions, 7:33393 (INIS-mf—6897) 
Low-Level Radioactive Wastes 

Czechoslovak concept of safe disposal of radioactive wastes 
from Czechoslovak nuclear power plants -, 7:33384 (INIS- 
mf—6897) 

Formation, composition and processing of radioactive wastes 
from nuclear power plant operation, 7:33421 (INIS-mf— 
6897) 

Low-level waste nitrate challenge, 7:33373 (RFP—3283) 

Mill Tailings 

Nuclear-waste t. Quarterly progress report, July- 

September 1981, 7:33369 (PNL—3000-11) 
Monazites 

Preparation and compaction of synthetic monazite powders, 

7:33377 
Pilot Plants 

Pilot-operation bituminization line: development and 

performance testing, 7:33390 (INIS-mf—6897) 
Pyrolysis 
Pyrolytic denitrification and stabilization of nitrate-containing 
radioactive solutions, 7:33393 (INIS-mf—6897) 
Ruthenium 106 
Capture of ‘Ru and '°’Cs vapours and of #°*Ru, 187Cs and 
Sr aerosols formed in heat treatment of liquid or in 
incineration of solid radioactive wastes, 7:33399 (INIS-mf— 
6897) 
Solidification 
Bituminization of radioactive liquid wastes from WWER type 
power plant, 7:33388 (INIS-mf—6897) 
Development of a strategy for the management of high level 
radioactive wastes, 7:33350 (AERE-R—10178) 
Fixation of radioactive wastes in organic polymers, 7:33391 
(INIS-mf—6897) 
Pilot-operation bituminization line: development and 
performance testing, 7:33390 (INIS-mf—6897) 
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Possible incorporation of bituminization in processing 
radioactive wastes from WWER type power plants, 7:33389 
(INIS-mf—6897) 

ing radioactive concentrates by calcination, 7:33394 
(INIS-mf—6897) 

Radioactive wastes from nuclear power plants: solidification of 
liquid wastes and volume reduction of solid wastes, 7:33387 
(INIS-mf—6897) 

Status of iron-enriched basalt as a medium for nuclear waste 
immobilization: a report by an independent peer review 
panel, 7:34292 (EGG-WM—5586) 

Strontium 90 

Capture of *Ru and *°7Cs vapours and of !*Ru, 1°7Cs and 
®Sr aerosols formed in heat treatment of liquid or in 
incineration of solid radioactive wastes, 7:33399 (INIS-mf— 
6897) 

Vitrification 
Design and operation of a 100 kg/h electric melter for nuclear- 
waste vitrification, 7:33370 (PNL-SA—8027) 
ing radioactive wastes from nuclear power plants by 
vitrification, 7:33395 (INIS-mf—6897) 
RADIOACTIVE WASTE STORAGE 

Storage and handling of liquid and solid wastes in A-1, 7:33385 

(INIS-mf—6897) 
Cost 

Effect of canister size on costs of disposal of SRP high-level 

wastes, 7:33353 (DP-MS—81-85) 
High-Level Radioactive Wastes 

Development of a strategy for the management of high level 

radioactive wastes, 7:33350 (AERE-R—10178) 
Materials Testing 

Nuclear-waste-package materials degradation modes and 

accelerated testing, 7:33352 (DOE/NWTS—13) 
Mill Tailings 

Assessment of the long term suitability of present and proposed 
methods for the management of uranium mill tailings, 
7:33357 (INFO—0024) 

Packaging 

Nuclear-waste-package materials degradation modes and 

accelerated testing, 7:33352 (DOE/NWTS—13) 
Recovery 
Assessment for retrievability and exhumation of US DOE 
stored and buried radioactive waste, 7:33371 (RFP—3243) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Materials Handling 
Cutting irradiated and radioactive materials, 7:33848 (EGG- 
M—04181) 
Packaging 
Chemical-systems engineering progress report, January- 
December 1980, 7:33338 (RFP—3175) 
Quantitative Chemical Analysis 
Assessment of methods for analysis of radioactive liquid 
wastes, 7:33381 (INIS-mf—6897) 
Radionuclide Migration 
Short- and long-term leach rates of solidified waste from a 
cylindrical container, 7:33415 (PB—81-222002) 
Transport Regulations 
Regulations for radioactive waste transport in Czechoslovakia, 
7:33346 (INIS-mf—6897) 
Waste Transportation 
Radiation control of radioactive waste transport in nuclear 
power, 7:33347 (INIS-mf—6897) 
Regulations for radioactive waste transport in Czechoslovakia, 
7:33346 (INIS-mf—6897) 
RADIOACTIVITY 
See also NATURAL RADIOACTIVITY 
Results of environmental radioactivity measurements in the 
member states of the European Community for air, 
deposition, water, milk in 1979. Radiological Protection No. 
20, 7:34707 (PB—82-123316) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
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RADIOBIOLOGY 

Annual research report, 1 July 1969 - 30 June 1970, 7:34783 

(AD-A—106080/5) 
RADIOCHEMISTRY 
Meetings 
Proceedings of the second Hungarian symposium on 
radiochemistry, 7:34398 (INIS-mf—6528) 

RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNOASSAY 

Data Analysis 

BASRIA: RIA data processing. BASIC programs, 7:34769 
(PB—82-121989) 

RIAPROG: logit-log radioimmunoassay data processing, 
7:34768 (PB—82-121963) 

Quality Control 

Studies on the preparation of sup(99m)Tc labelled medical 
tracer compounds: Pt. 2. Quality control of T, 
radioimmunoassay kit, 7:34766 (KAERI/RR—200/80) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
Nuclear Reaction Analysis 
Well-logging instrumentation, 7:34343 (PNL-SA—10023) 
RADIOLYSIS 
See also RADIATION CHEMISTRY 
Bibliographies 

Gamma rays used in chemical processes. June, 1970-December, 
1981 (citations from the Engineering Index Data Base). 
Report for Jun 70-Dec 81, 7:34399 (PB—82-857327) 

RADIOMETERS 
Calibration 
Method and apparatus for precision control of radiometer, 
7:33597 (NASA-CASE-NPO—15398-1) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
(In environment.) 
Daily Variations 

Diurnal radon-222 concentrations in the outflow of a complex 

basin, 7:34692 
Mathematical Models 

Comparison of theoretical predictions and measured radon and 
radon daughter concentrations: toward validation of the 
UDAD code, 7:34690 

Distributed velocity method of solving the convective- 
dispersion equation, 7:33407 (NUREG/CP—0022) 

Effect of hydrologic parameter variation on radionuclide 
transport in the Rustler aquifer (southeastern New Mexico), 
7:33368 (NUREG/CP—0022) 

Mathematical models for estimating population health effects 
from the disposal of high-level radioactive waste, 7:33414 
(NUREG/CP—0022) 

Radionuclide dispersion in the atmosphere, 7:34687 (CTA- 
EAV—003/79) 

Role of hydraulic conductivity data in reducing uncertainty in 
radionuclide transport modeling, 7:34841 (NUREG/CP— 
0022) 

Solute transport in porous media with immobile-water zones, 
7:33410 (NUREG/CP—0022) 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Biosynthesis 

Synthesis of tritium-labelled natural prostaglandins, 7:34408 

(INIS-mf—6828) 
Chemical Preparation 

Design, synthesis, and evaluation of new organomedicinal 
radiopharmaceuticals. Progress report, March 1, 1981- 
February 28, 1982, 7:34754 (DOE/EV/04115—T2) 

Synthesis of tritium-labelled natural prostaglandins, 7:34408 
(INIS-mf—6828) 


Pharmacology 
Design, synthesis, and evaluation of new organomedicinal 
radiopharmaceuticals. Progress report, March 1, 1981- 
February 28, 1982, 7:34754 (DOE/EV/04115—T2) 
Production 
Labeling of complex molecules with '*F, 4*N, and “C. 
Progress report, March 1, 1981-February 28, 1982, 7:34786 
(DOE/EV/04115—T4) 
RADIOPROTECTIVE SUBSTANCES 
Radiosensitivity Effects 
Assessment of antiradiation drug effectiveness to fission 
neutron irradiation. Annual report No. 1, April-August 1981, 
7:34785 (AD-A—108295/7) 
Toxicity 
Assessment of antiradiation drug effectiveness to fission 
neutron irradiation. Annual report No. 1, April-August 1981, 
7:34785 (AD-A—108295/7) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 


Bureau of Radiological Health activities in dose delivery 
surveys, 7:34761 IAEA-TECDOC—249) 

Experience in intercomparison at a SSDL for orthovoltage and 
high energy beams, 7:34760 (IAEA-TECDOC—249) 

Measurement assurance studies of high-energy electron and 
photon dosimetry in radiation-therapy applications, 7:34763 
(AEA-TECDOC—249) 

Review of the results obtained by the NPL/PTB Fricke 
dosemeter calibration service in German radiological centres, 
7:35143 ((AEA-TECDOC—249) 

Quality Control 

Survey of clinically applied dosimetry, 7:34758 (IAEA- 

TECDOC—249) 
Radiation Dose Distributions 

Dose functions for target zone in contact gamma-therapy, 
7:35148 (INIS-SU—57) 

Experimental determination of dose distributions from Cf**? 
therapeutic sources, 7:35149 (INIS-SU—57) 

Some physico-dosimetric characteristics of pin therapeutic 
sources based on Cf***, 7:35150 (INIS-SU—57) 

Standards 

Radiation therapy services guidelines, 7:34755 (HRP— 

0903765/6) 
Thermoluminescent Dosimetry 

Dose intercomparison programme of the Regional Reference 
Centre of Argentina, 7:34759 (IAEA-TECDOC—249) 

IAEA/WHO thermoluminescent dosimetry intercomparison 
used for the improvement of clinical dosimetry, 7:34757 
(IAEA-TECDOC—249) 

Survey of clinically applied dosimetry, 7:34758 (IAEA- 
TECDOC—249) 

RADON 
Radioecological Concentration 

Comparison of theoretical predictions and measured radon and 
radon daughter concentrations: toward validation of the 
UDAD code, 7:34690 

Radon activity in ground waters of seven test areas in 
Minnesota. Report of Investigations 25, 7:34734 (NP— 
2902474) 

RADON 222 
Environmental 

Diurnal radon-222 concentrations in the outflow of a complex 

basin, 7:34692 


Preliminary evaluation of uranium mill tailings conditioning as 
an alternative remedial action technology, 7:33361 (LA- 
UR—81-3766) 

Radiation Monitoring 

Temporal and spatial distribution of radon-222 and its 

daughters in complex terrains, 7:34691 
Radioactivity 

Emissions of naturally occurring radioactivity: fireclay mine 

and refractory plant, 7:34688 (PB—81-187742) 
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RAIL TRANSPORT 
Energy Conservation 
Prospect for energy conservation in the railways, 7:34082 
(NP—2902048) 
Energy Consumption 
Energy saving through redistribution of the transport of goods, 
7:34097 (PB—82-145293) 
RAILGUN ACCELERATORS 
Current Density 
Current distribution and inductance calculations for rail-gun 
conductors, 7:34421 (LA—9092-MS) 
Induction 
Current distribution and inductance calculations for rail-gun 
conductors, 7:34421 (LA—9092-MS) 
RAILWAYS 
See also ELECTRIC RAILWAYS 
Bibliographies 
Railroad management planning. 1974-October, 1981 (citations 
from the NTIS data base). Report for 1974-Oct 81, 7:34104 
(PB—82-801572) 
Energy Conservation 
Railroad management planning. 1974-October, 1981 (citations 
from the NTIS data base). Report for 1974-Oct 81, 7:34104 
(PB—82-801572) 
Operating Cost 
Railroad management planning. 1974-October, 1981 (citations 
from the NTIS data base). Report for 1974-Oct 81, 7:34104 
(PB—82-801572) 
Planning 
Railroad management planning. 1974-October, 1981 (citations 
from the NTIS data base). Report for 1974-Oct 81, 7:34104 
(PB—82-801572) 
RAIN 
Abundance 
Field studies of cooling-tower-condensate scavenging, 7:33779 
(PNL-SA—8375) 
RAMAN SPECTRA 
Amplifiers 
Combination ring cavity and backward Raman waveguide 
amplifier (Patent), 7:34468 
Stark Effect 
Optical Stark splitting of rotational Raman transitions, 7:34352 
RANCHO SECO-1 REACTOR 
Radioactive Waste Processing 
In-plant source term measurements at Rancho Seco station. 
Topical report, 7:33809 (NUREG/CR—2348) 
RANDOM PHASE APPROXIMATION 
Configuration Interaction 
Multiconfiguration relativistic random-phase approximation. 
Theory, 7:34996 
RANDOMNESS 
Mathematical Models 
SCORE: a computer program for the systematic combination 
of random variables, 7:35288 (EUR—6819) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
Automation 
Obstacle detectors for automated transit vehicles: a 
technoeconomic and market analysis, 7:34080 (NASA-CR— 
164661) 
RARE EARTH COMPOUNDS 
Absorption Spectra 
Rare-earth 4d absorption spectra in rare-earth trifluorides, 
7:34326 
Entropy 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
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RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
RADON 
XENON 
Atom-Atom Collisions 

Alkaline earth-noble gas excimers. Final technical report 1 

March 1979-31 August 1981, 7:34455 (AD-A—108506/7) 
Electron-Atom Collisions 

Investigation of plasma excitation. volume i. electron impact 
studies of selected ground state and excited state rare gas 
atoms. Final report 7 Jun 77-20 Sep 80, 7:34958 (AD-A— 
105494/9) 

RATS 
Biological Radiation Effects 

US plant and radiation dosimetry experiments flown on the 
soviet satellite COSMOS 1129. Final report, 7:34796 
(NASA-TM—81288) 

Habitat 
Biological assessment: possible impacts of exploratory drilling 
- in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
7:33274 (EGG—1183-2441) 
REACTION PRODUCT TRANSPORT SYSTEMS 

Measurement of the /sup 53/Cr(n,p)/sup 53/V cross section 

below 9.4 MeV using a sample transport facility, 7:35100 
REACTIVITY METERS 

Theoretical comparison between direct and polarity correlation 
techniques for a projected Gauss-Markovian process as 
related to an on-line reactivity meter, 7:33853 (EIR—370) 

REACTOR ACCIDENTS 
See also ATWS 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Computer Calculations 

SAS3DC: A computer program to describe accidents in 

LMFBRs, 7:33900 (KFK—3101) 
Fission Product Release 

LMFBR aerosol release and transport program. Quarterly 
progress report, July-September 1981, 7:33912 
(NUREG/CR—2299-Vol.3) 

Hydrogen 

Hydrogen combustion research at Sandia (PWR; BWR), 

7:33924 (SAND—82-0086C) 
Liabilities 

Liability for nuclear accidents: implications for post-accident 

recovery, 7:33932 
Radioactive Aerosols 

LMFBR aerosol release and transport program. Quarterly 
progress report, July-September 1981, 7:33912 
(NUREG/CR—2299-Vol.3) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CORES 
Failures 

Properties of parameter estimation techniques for a beta- 
binomial failure model. Final technical report, 7:33917 
(NUREG/CR—2372) 

SAFE-R and SAFE-D: computer codes for the analysis of 
failure data. Final technical report, 7:33918 (NUREG/CR— 
2375) 

Materials Handling 

Cutting irradiated and radioactive materials, 7:33848 (EGG- 
M—04181) 

REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 


Reliability of software, 7:33861 (KFK—2999) 
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REACTOR CORE DISRUPTION 
Simulation 

Particle size distribution from condensation in ORNL CDV 
tests in argon. Technical report July 1980-July 1981 
(LMFRBR core disruption), 7:33921 (NUREG/CR—2491) 

REACTOR CORES 
After-Heat 

Application of mass-predictions to isotope-abundances in 

breeder-reactor cores, 7:33820 (CERN—81-09) 
Isotope Ratio 
Application of mass-predictions to isotope-abundances in 
breeder-reactor cores, 7:33820 (CERN—81-09) 
REACTOR DECOMMISSIONING 
Research Programs 
Decommissioning reactors, 7:33984 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 
REACTOR FUELS 

See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

Noise diagnosis - a method for early detection of failures in a 
nuclear plant, 7:33813 

Neutron Detectors 

Neutron flux measurement system of a pressurized water 

reactor, 7:33808 (INIS-mf—6854) 
REACTOR LICENSING 
Bibliographies 
Regulatory and technical reports, compilation for 1980, 
7:33835 (NUREG—0304-V5-N4) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Carburization 

Behaviour of high temperature alloys during exposure in 
impure helium, 7:33846 (OEFZS—4086) 

Interaction of metals with primary coolant impurities: 
comparison of steam-cycle and advanced HTGRs, 7:33816 
(OEFZS—4086) 

Cold Working 

Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel (LMFBR), 
7:33827 (ORNL/TM—8009) 

Corrosion 

Chemical aspects of denting in steam generators. Final report, 
7:33803 (EPRI-NP—2177) 

Occurence and prediction of sigma phase in fuel cladding 
alloys for breeder reactors (LMFBR), 7:34195 (HEDL-SA— 
2457-FP) 

Drawing 

Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel (LMFBR), 
7:33827 (ORNL/TM—8009) 

Grain Growth 

Recrystallization, grain growth and phase transformations of 

cold-worked Zircaloy-2, 7:33855 (EIR—391) 
Oxidation 

Behaviour of high temperature alloys during exposure in 
impure helium, 7:33846 (OEFZS—4086) 

Temperature estimates from the zircaloy oxidation kinetics in 
the a plus 8 phase region (PWR; BWR), 7:33878 (CONF- 
810801—61) 

Phase Studies 

Occurence and prediction of sigma phase in fuel cladding 
alloys for breeder reactors (LMFBR), 7:34195 (HEDL-SA— 
2457-FP) 

Phase Transformations 

Recrystallization, grain growth and phase transformations of 

cold-worked Zircaloy-2, 7:33855 (EIR—391) 
Recrystallization 

Recrystallization, grain growth and phase transformations of 

cold-worked Zircaloy-2, 7:33855 (EIR—391) 
Sorptive Properties 

Iodine sorption on low-chromium alloy steel (HTGR), 7:33817 

(ORNL/TM—7755) 


REACTOR SAFETY 


(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

SAS3DC: A computer program to describe accidents in 
LMFBRs, 7:33900 (KFK—3101) 


Regulatory and technical reports, compilation for 1980, 
7:33835 (NUREG—0304-V5-N4) 
REACTOR SITES 
Seismicity 
Guide to dating methods for the determination of the last time 
of movement of faults. Technical report, 7:34850 
(NUREG/CR—2382) 
REACTORS 
See also BREEDER REACTORS 
HEAVY WATER MODERATED REACTORS 
MOBILE REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 
Transients 
Application of the bootstrap estimator to transient response 
data, 7:33926 (UCRL—15429) 
RECHARGE 
Measuring Methods 
Measuring the impact of mining on groundwater recharge, 
1:34739 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECREATIONAL AREAS 
Planning 
Planning for mine-cut lakes, 7:33198 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
RED GIANT STARS 
Star Evolution 
Low-mass evolution: Zero-age main sequence to asymptotic 
giant branch, 7:34923 
REFRACTORIES 
Fabrication 
Calcia stabilized zirconia castable. Final report, 7:34117 (PB— 
81-214819) 
REFRIGERANTS 
Vapor Condensation 
Condensation of R-11 on the outside of vertical enhanced 
tubes, 7:33735 (CONF-811212—15) 
REFUSE 
See SOLID WASTES 
REGION I 
See NORTH ATLANTIC REGION 
REGION IX 
See WESTERN REGION 
REGION VI 
See SOUTHWEST REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGOLITH 
See OVERBURDEN 
REINFORCED MATERIALS 
Mechanical Properties 
Effect of silica filler concentration on the dynamic mechanical 
properties of noncrystallizable silicone rubber, 7:34277 
(UCRL—86769) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMOTE HANDLING 
Application of robotics in a nuclear-fuel-furnace operation, 
7:33823 (HEDL-SA—2413-FP) 
REMOTE SENSING 
Data Processing 
Optical spectral characteristic analysis of telephoto, 7:34701 
(INIS-mf—6851) 





REMOTE VIEWING EQUIPMENT 
Specifications 


REMOTE VIEWING EQUIPMENT 
Specifications 
Video probe systems for the slabe core test facility (PWR; 
BWR), 7:33916 (NUREG/CR—2351) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 

HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 


Energy Source Development 
Federal incentives program at Pacific Northwest Laboratory, 
7:33978 (PNL-SA—8720) 
Technology Assessment 
The possible share of soft/decentralized renewables in meeting 
the future energy demands of developing regions. Final 
report, 7:33996 (PB—82-139619) 
REPROCESSING 
Research Programs 
Chemical-systems engineering progress report, January- 
December 1980, 7:33338 (RFP—3175) 
Risk Assessment 
Risk analysis methodology for unreprocessed spent fuel 
disposal in bedded salt, 7:33422 (NUREG/CP—0022) 
REPUBLIC OF KOREA 
Small-Scale Hydroelectric Power Plants 
Methodology for assessing the technical and economic 
potential for small-scale hydro power systems in developing 
countries, with applications to South Korea and Portugal, 
7:33493 (CONF-8106137—Vol.2) 
RESEARCH AND TEST REACTORS 
Reactor Instrumentation 
Instrumentation system of the Yogyakarta Kartini nuclear 
reactor, 7:33871 (INIS-mf—6854) 
RESEARCH PROGRAMS 
See also COORDINATED RESEARCH PROGRAMS 
Management 
Quality control circles: will they work at Sandia. Findings 
from a review of 66 sources, 7:35285 (SAND—81-2021) 
Quality Control 
Quality control circles: will they work at Sandia. Findings 
from a review of 66 sources, 7:35285 (SAND—81-2021) 
RESELLERS 
Pollution Regulations 
Bulk gasoline terminals - background information for proposed 
standards. (draft environmental impact statement). Interim 
final report, 7:33286 (PB—82-152869) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Air Infiltration 
Air leakage characteristics and weatherization techniques for 
low-income housing. Final report, 7:34064 (PB—82-119900) 
Cooling Load 
Simplified method for calculating heating and cooling energy 
in residential buildings, 7:34054 (LBL—13508) 
Energy Audits 
Simplified method for calculating heating and cooling energy 
in residential buildings, 7:34054 (LBL—13508) 
Energy Consumption 
Energy conservation potential in low-rise, high-density 
housing. Final report September 79-September 80, 7:34059 
(PB—81-194664) 
Heating Load 
Simplified method for calculating heating and cooling energy 
in residential buildings, 7:34054 (LBL—13508) 
Photovoltaic Power Supplies 
Integrated residential photovoltaic array development, 7:33651 
(NASA-CR— 164865) 
Retrofitting 
Achieving energy efficiency in existing buildings: legislative 
issue memorandum. Staff report (final), 7:34065 (PB—82- 
121021) 
Space Heating 
Heat pumps for individual rooms. Final report, 7:34077 (PB— 
82-123282) 
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Heating of domestic buildings by an earth heat pump using 
solar energy stored in the surface layers of the soil as heat 
source, Final report, 7:34076 (PB—82-123217) 

Weatherization 

Uncertain quality, energy savings, and future production 
hamper the weatherization program. Report to the congress, 
7:34066 (PB—82-127242) 

RESIDENTIAL SECTOR 
Energy Consumption 
Energy use from 1973 to 1980: the role of improved energy 
efficiency, 7:34056 (ORNL/CON—79) 
RESIDUES 
See also ASHES 
Chemical Composition 
Oxidative weathering of Illinois No. 6 hvcb coal, 7:33089 


y 

Liquefaction behaviour of some Yugoslav brown coals, 7:33043 

Microscopic examination of the residues from short residence- 
time hydrogenation of bituminous coals, 7:33011 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Chemical Radiation Effects 

Radiation effects on amberlite IRA-938 and bio-rad AG MP-50 
ion exchange resins (Gamma radiation), 7:34400 (RFP— 
3167) 

Recycling 

Investigation into the possibility of recycling thermosetting 
resin waste originating from the plastics industry. Final 
report, 7:34126 (PB—82-119280) 

RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESOURCE DEPLETION 
Econometrics 

Econometrics of exhaustible resource supply: a theory and an 

application. Final report, 7:33255 (DOE/ET/60003—1) 
Optimization 

Models of optimum use of uncertain reserves of exhaustible 

natural resources, 7:33961 
RESOURCE DEVELOPMENT 
Data Acquisition 

Western Coal Planning Assistance Project. Source book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:34006 (NP—2902245) 

Economic Analysis 

Alaska OCS socioeconomic studies program. Technical report 
number 63. North Aleutian Shelf petroleum technology 
assessment; OCS Lease Sale No. 75. Final report, 7:33269 
(PB—82-139833) 

Environmental Impacts 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a summary 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 

Western Coal Planning Assistance Project. A guide to methods 
for impact assessment of Western coal/energy development 
(Montana, North Dakota, Wyoming), 7:34007 (NP— 
2902300) 

Input-Output Analysis 

Dynamic linear programming models of energy, resource, and 
economic-development systems. Final report, 7:33954 (PB— 
82-139635) 

Socio-Economic Factors 

Arctic summary report. Outer Continental Shelf and onshore 
oil and gas activities and impacts in the Arctic: a summary 
report, October 1981. Arctic summary report, 7:33256 
(USGS-OFR—81-621) 

Western Coal Planning Assistance Project. A guide to methods 
for impact assessment of Western coal/energy development 
(Montana, North Dakota, Wyoming), 7:34007 (NP— 
2902300) 

RESOURCE RECOVERY ACTS 

Impact of the resource conservation and recovery act on 

energy facility siting, 7:34714 (ORNL/TM—7768) 
RESOURCES 
See also GEOTHERMAL RESOURCES 
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NATURE RESERVES 
Exploration 
Models of optimum use of uncertain reserves of exhaustible 
natural resources, 7:33961 
Systems Analysis 
Systems analysis and world resources, 7:33950 
RESPIRATORS 
Evaluation of respiratory protection in coal preparation plants. 
Contract report (final), 7:33252 (PB—81-222085) 
Comparative Evaluations 
Coal mine dust respiratory protective devices, 7:33253 (PB— 
82-151705) 
Occupational Safety 
Coal mine dust respiratory protective devices, 7:33253 (PB— 
82-151705) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM DISEASES 
Epidemiology 
Effects of short-term intermittent air pollutants on incidence 
and severity of acute respiratory disease: data collection and 
quality assurance, 7:34821 (PB—82-129479) 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
Environmental Impacts 
Geochemistry of oil-shale solid-waste disposal, 7:33320 (PNL- 
SA—8764) 
Solar Process Heat 
Solar retorting of oil shale (Patent), 7:33309 
RETORTS 
See also CHEMICAL REACTORS 


System for utilizing shale oil fines (Patent application), 7:33310 
REVEGETATION 
Comparative Evaluations 
Productivity of mine soils and native soils in the Northern 
Great Plains, 7:33192 
Constraints 
Effect of salinity and SAR on the sodic hazard of overburden 
materials, 7:33150 
Crops 
Productivity of mine soils and native soils in the Northern 
Great Plains, 7:33192 
Row crop yield response to soil horizon replacement after 
surface mining, 7:33188 
Evaluation 
Relative effectiveness of some coal mine refuse revegetation 
techniques: leachate quality, 7:33178 
Feasibility Studies 
Utilization of municipal sludge for woody biomass production 
on mined land, 7:33172 
Fertilizers 
Use of slow release fertilizers when planting sycamore, yellow 
poplar and cottonwood seedlings on surface mined land, 
7:33190 
Forest Litter 
Detrital processes controlling the accumulation of forest floor 
litter on black locust revegetated surface mines in north 
central West Virginia, 7:33176 
Meetings 
1981 symposium on surface-mining hydrology, sedimentology, 
and reclamation, 7:33145 
Plant Breeding 
Recent advances in the selection and enhancement of plant 
materials: applications for native plants to revegetate arid 
mined lands, 7:34749 
Soils 
Relative effectiveness of some coal mine refuse revegetation 
techniques: leachate quality, 7:33178 
Vegetative Propagation 
Recent advances in the selection and enhancement of plant 
materials: applications for native plants to revegetate arid 
mined lands, 7:34749 
REVERSE-FIELD PINCH 
Fuel Cycle 
Utilization of the catalyzed-DD fuel cycle in reversed-field 
pinch reactors (RFPRs), 7:35235 (LA-UR—82-207) 


Plasma Confinement 
Particle confinement in field-reversal theta pinch with loss- 
cone-like scattering, 7:35214 
Plasma Diagnostics 
Preliminary Langmuir probe results on the CTX gun 
experiment, 7:35181 (LA—9120-MS) 
Plasma Instability 
End effects on the n 2 rotational instability in the reversed 
field theta-pinch, 7:35178 (IPPJ—527) 
Streak Photography 
End effects on the n 2 rotational instability in the reversed 
field theta-pinch, 7:35178 (IPPJ—527) 
REVERSIBLE TURBINES 
See PUMP TURBINES 
RHO-765 RESONANCES 
Hadronic Particle Decay 
tho—77 in the SLAC lattice quantum-chromodynamic theory, 
7:35054 
RHODAMINES 
Adsorption 
Spectroscopy of molecular monolayers by resonant second- 
harmonic generation, 7:34351 
Energy-Level Transitions 
Spectroscopy of molecular monolayers by resonant second- 
harmonic generation, 7:34351 
RHODIUM 
Catalytic Effects 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Comparative Evaluations 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
RHODIUM ALLOYS 
Critical Temperature 
»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Ferromagnetism 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
Magnetic Moments 
»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Magnetic Properties 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
Muon Probes 
SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Neutron Diffraction 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/Rh,B, alloy system, 7:34227 
Phase Transformations 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/RhyB, alloy system, 7:34227 
Relaxation 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/Rh,B, ternary alloy system, 7:34229 
Superconductivity 
p»SR measurement of rare-earth moment dynamics in the 
Ho/sub x/Lu/sub 1-x/RhyB, ternary alloy system, 7:34229 
Superconductivity and magnetism in the Ho/sub 1-x/Er/sub 
x/RhyB, alloy system, 7:34227 
RHYOLITES 
Mechanical Properties 
Cylindrical in situ tests (CIST) 20 and 21: analysis report. Final 
report, 7:34629 (AD-A—108268/4) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIDESHARING 
See VANPOOLING 
RIEMANN WAVES 
See SHOCK WAVES 
RILEY-MORGAN PROCESS 
Monitoring 
Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 
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RIO BLANCO OIL SHALE PROJECT 
Water Requirements 

Water assessment report on Rio Blanco Oil Shale 
Demonstration Project, White River Basin - Colorado, 
7:33318 (PB—82-156746) 

Water assessment reports on Rio Blanco Oil Shale 
Demonstration Project and Cathedral Bluffs Shale Oil 
Demonstration Project, White River Basin - Colorado. 
Appendices C and D, 7:33319 (PB—82-156753) 

RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASS 
Comparative Evaluations 

Risk analysis methodology for unreprocessed spent fuel 

disposal in bedded salt, 7:33422 (NUREG/CP—0022) 
Data Covariances 

Methods for determining system uncertainty, 7:33408 

(NUREG/CP—0022) 


Uncertainties in the assessment of long-term collective dose 
and health effects, 7:33423 (NUREG/CP—0022) 
Mathematical Models 
Role of deterministic and probabilistic modeling in long-term 
waste isolation safety assessments, 7:33413 (NUREG/CP— 
0022) 
RIVERS 
See also ARKANSAS RIVER 
COLUMBIA RIVER 
HUDSON RIVER 
NORTH PLATTE RIVER 
STREAMS 
YANGTZE RIVER 


Computerized Simulation 
Simulation of hydro power operations (HYPO computer code), 
7:33508 (CONF-8106137—Vol.2) 
ROADWAY-POWERED ELECTRIC VEHICLES 
Power Losses 
Characterization of the dynamic roadway-powered electric- 
vehicle system, 7:34179 (UCID—19272) 
ROCK MECHANICS 


Cherzical Composition 
Potential for geochemical experiments in large scale tests 
(including ranges of stresses, pore fluid pressures and 
compositions, and temperatures), 7:34857 
Fracture Properties 
Multiaxial loading of large-diameter, thin-walled tube rock 
specimens, 7:34858 
Materials Testing 
Potential for geochemical experiments in large scale tests 
(including ranges of stresses, pore fluid pressures and 
compositions, and temperatures), 7:34857 
ROCKY FLATS PLANT 
Research Programs 
Chemical-systems engineering progress report, January- 
December 1980, 7:33338 (RFP—3175) 
ROCKY MOUNTAIN REGION 
See also COLORADO 
MONTANA 
NORTH DAKOTA 
UTAH 
WYOMING 


Water Resources 
Methodology for reconnaissance evaluation of small 
hydroelectric development (Using SMHYDRO computer 
code), 7:33477 (CONF-8106137—Vol.1) 
RODS 
Oscillations 
Acoustic loading effects on oscillating rod bundles, 7:34429 
ROOF BOLTS 
Installation 
Development of a low coal, automated remote controlled resin 
cartridge inserter, roof bolt bender/inserter, roof bolt 
spin/thrust/hold assembly. Final technical report, 7:33208 
(DOE/ET/13348—T1) 
ROOFS 
Stability 
Geologic factors in predicting coal mine roof-rock stability in 
the upper Kittanning coalbed, Somerset County, 
Pennsylvania. Report of investigations, 7:33214 (PB—82- 
145376) 
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RUBBER INDUSTRY 
Energy Conservation 
Energy conservation: industry. 1964-October, 1981 (citations 
from the NTIS Data Base). Report for 1964-Oct 81, 7:34124 
(PB—82-801978) 
RUBIDIUM 85 TARGET 
Sulfur 32 Reactions 
Mass transport mechanism in the collision of sulphur on 
medium-weight nuclei, 7:35094 (CRN-PN—80-13) 
RUBIDIUM ALLOYS 
Neutron Diffraction 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
Structure Factors 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
RUBIDIUM COMPLEXES 
Electron Spin Resonance 
ESR studies of surface adsorption and catalysis under ultra- 
high-vacuum conditions. Progress report, March 1, 1981- 
February 28, 1982, 7:34361 (DOE/ER/04991—3) 
RUBIDIUM FLUORIDES 
Domain Structure 
Domain distribution in RbCaFs below the cubic-tetragonal 
phase transition, 7:34328 (IKF—39) 
Vibrational States 
Abnormal temperature oscillations of the fluorine ions in 
RbCaFs, 7:34373 (IKF—39) 
RUMEN 
See RUMINANTS 
RUMINANTS 
Body Fluids 
Physiological adaptation for milk production in desert 
ruminants. Final report for the period 15 December 1977-14 
December 1980, 7:34751 (AEA-R—2138-F) 
RUNOFF 
Forecasting 
Evaluation of remote sensing methods for study of variable 
hydrologic source areas, 7:34844 (ORNL—5800) 
Mathematical Models 
Runoff and erosion predictions using a surface mine digital 
terrain model, 7:33159 
Sampling 
Runoff water quality from reclaimed mining areas in the arid 
southwest: a case study, 7:33186 
RURAL AREAS 
Hydroelectric Power Plants 
Department of Agriculture and hydroelectric power in the US, 
7:33554 (CONF-8106137—Vol.1) 
Hydroelectric development activities at rural electric systems, 
7:33479 (CONF-8106137—Vol.1) 
Industrial Plants 
Energy and labor use by rural manufacturing industries. Rural 
development research report, 7:34113 (PB—81-182412) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM 
Catalytic Effects 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Single crystals as model catalysts, 7:34378 
Comparative Evaluations 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
RUTHENIUM 106 
Adsorption 
Capture of }°*Ru and '°’Cs vapours and of 1°*Ru, 1°7Cs and 
Sr aerosols formed in heat treatment of liquid or in 
incineration of solid radioactive wastes, 7:33399 (INIS-mf— 
6897) 
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S PROCESS 
(slow process in stellar nucleosynthesis.) 
Beta Decay 
Exotic nuclear beta transitions: Astrophysical examples, 
7:34873 (CERN—81-09) 
S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SACLAY (CEA) 
See CEA SACLAY 
SAFEGUARDS 
Bibliographies 
Safeguards Summary Event List (SSEL). Pre-NRC through 
June 30, 1981, 7:33429 (NUREG—0525-REV-4) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 


Ton Collisions 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
X-Ray Spectra 
X-ray production by 5 MeV/amu deuterons and oxygen ions 
projectile-Z dependence, 7:34979 (UTTAC—21) 
SAN ONOFRE-1 REACTOR 
Electrical Equipment 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the San Onofre Nuclear 
Generating Station, Unit 1, 7:33811 (UCID—19120) 
Power Supplies 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the San Onofre Nuclear 
Generating Station, Unit 1, 7:33811 (UCID—19120) 
SAND 
Liquefaction 
Laboratory verification of blast-induced liquefaction 
mechanism. Final report Jan-Jul 81, 7:34634 (AD-A— 
109000/0) 
SANDIA LABORATORIES 
Quality Control 
Quality control circles: will they work at Sandia. Findings 
from a review of 66 sources, 7:35285 (SAND—81-2021) 
SANDSTONES 
Permeability 
Numerical and experimental analysis of the porous medium 
reservoir at Pittsfield, Illinois, 7:33935 (PNL-SA—9781) 
SANITARY LANDFILLS 
Environmental Impacts 
Hydrologic consequences, sediment control, and concurrent 
reclamation of dumped valley fills, 7:33181 
Hydrology 
Hydrologic consequences, sediment control, and concurrent 
reclamation of dumped valley fills, 7:33181 
Leaching 
Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SAVANNAH RIVER PLANT 
Aquatic Ecosystems 
Studies of aquatic and terrestrial environments of the Savannah 
River Plant, South Carolina: a bibliography, 7:34719 (SRO- 
NERP—7) 
High-Level Radioactive Wastes 
Effect of canister size on costs of disposal of SRP high-level 
wastes, 7:33353 (DP-MS—81-85) 
Research Programs 
Savannah River Ecology Laboratory, University of Georgia, 
annual report, 7:34706 (SRO—819-12) 
Studies of aquatic and terrestrial environments of the Savannah 
River Plant, South Carolina: a bibliography, 7:34719 (SRO- 
NERP—7) 3 


SEAS 
Carbon Cycle 


Terrestrial Ecosystems 
Studies of aquatic and terrestrial environments of the Savannah 
River Plant, South Carolina: a bibliography, 7:34719 (SRO- 
NERP—7) 
SCALAR MESONS 
Rest Mass 
Dynamical symmetry breaking and the sigma-meson mass in 
quantum chromodynamics, 7:35056 
SCANDIUM 42 
Energy Levels 
Gamma-spectroscopic investigation of the **Sc nucleus, 
7:35101 (IKF—39) 
SCANDIUM 45 TARGET 
Sulfur 34 Reactions 
Study of formation and de-excitation of compound nuclei 
A=79-80, 7:35099 (IPNO-T—80-05) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS 
Design 
Community United Methodist Church solar classroom 
building. Phase II, 7:33703 (DOE/CS/30334—T1) 
Direct Gain Systems 
Community United Methodist Church solar classroom 
building. Phase II, 7:33703 (DOE/CS/30334—T1) 
Energy Accounting 
Energy accounting procedures manual for local governments 
and school districts, 7:34071 (PB—82-145392) 
Energy Conservation 
Community United Methodist Church solar classroom 
building. Phase II, 7:33703 (DOE/CS/30334—T1) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
Experimental examination of scintillations in the hard 
component of cosmic rays near sea level, 7:34930 


Diagnostic Techniques 
Three dimensional exploration of radiocapture organs, 7:34764 
(INIS-mf—6618) 
SCRAP METALS 
Recycling 
Solid waste reclamation and recycling: metals. 1964-December, 
1981 (citations from the NTIS data base), 7:34139 (PB—82- 
803750) 


Solid waste reclamation and recycling: metals. 1964-December, 
1981 (citations from the NTIS data base), 7:34139 (PB—82- 
803750) 

SCRUBBERS 
Contamination 

Removal of contaminated air scrubbers at TA-35-7, Los 

Alamos National Laboratory, 7:33360 (LA—9058-MS) 
SEA BED 
Radionuclide Migration 
Deep-sea food web analysis using immunological methods: 
results of a feasibility study, 7:34735 (PB—82-128000) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALS 


Seal assembly, 7:33340 
SEAS 
See also ATLANTIC OCEAN 
PACIFIC OCEAN 
Carbon Cycle 
Equations, boundary and initial conditions for a two- 
dimensional carbon cycle model, 7:34725 (UCID—19279) 





SEAWEEDS 
Water Currents 


Water Currents 

Wind and thermal effects on.the flow of equatorial ocean 
currents. January, 1974-July, 1981 (citations from Oceanic 
Abstracts). Report for January 1974-July 1981, 7:34867 
(PB—81-872251) 

SEAWEEDS 
Anaerobic Digestion 

Marine biomass energy project, 7:33605 (DOE/ET/11017— 
T3) 

Marine biomass program. Annual progress report, 7:33630 
(PB—82-153479) 

Cultivation 

Marine biomass energy project, 7:33605 (DOE/ET/11017— 
T3) 

SECONDARY COSMIC RADIATION 
Cosmic Positrons 

Nature of the cosmic ray positron spectrum, 7:34908 (NASA- 

TM—83834) 
Spatial Distribution 

Latitudinal distribution of cosmic ray produced radionuclides, 

7:34693 
SEDIMENTS 
Electric Conductivity 
Simple chemo-mathematical model as a tool in managing 
surface mine sediment ponds, 7:34727 
Environmental Effects 
Is sediment a pollutant, 7:34731 
Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBX—264-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Christian NTMS Quadrangle, Alaska, 
7:33325 (GJBX—205-81) ‘ 

Multi-Element Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Tucumcari NTMS Quadrangle, New 
Mexico/Texas, 7:33323 (GJBX—183-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Havre NTMS quadrangle, Montana, 
7:33324 (GJBX—184-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the White Sulfur Springs NTMS 
quadrangle, Montana, 7:33327 (GJBX—266-81) 

Pollution Control 

Comparison of sediment dam principle spillway systems, 
7:33182 

SEDIMOT II: a design hydrology and sedimentology model 
for surface mine lands, 7:33183 

Unique solution for containing sediment at the Bullitt Coal 
Preparation Plant, 7:33180 

Sampling 

Fate of nutrient enrichment on continental shelves as indicated 

by the C/N content of bottom sediments, 7:34726 
Sorptive Properties 
Simple chemo-mathematical model as a tool in managing 
surface mine sediment ponds, 7:34727 
Water Pollution 
Is sediment a pollutant, 7:34731 
Water Pollution Control 

Sediment ponds vs alternative sediment control technologies 

on surface mined lands of the semiarid west, 7:33184 
Yields 

Preliminary regional characterization of sediment yield for 

surface coal mines, 7:33179 
SEEDLINGS 


Response of seeded species to temporary irrigation and seeding 
date, 7:33149 
SEISMIC EFFECTS 
Research Programs 
Seismic safety margins research program. Progress report No. 
12, September 30, 1981, 7:33904 (NUREG/CR—1120-Vol.8) 
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SEISMIC P WAVES 
Wave Forms 
Time domain waveform inversion of short-period p-waves for 
nuclear explosion source time functions. Technical report, 
7:34619 (AD-A—101123/8) 
SEISMIC S WAVES 


See also EARTHQUAKES 
SEISMIC SURVEYS 
UNDERGROUND EXPLOSIONS 


Data Analysis 
International seismological datacenter. Automatic association 
of long period surface wave data, 7:34641 (FOA-C—20385- 
Tl 
SEISMIC SURVEYS 
Bibliographies 


Seismic surveys for coal. January, 1976-December, 1981 
(citations from the Energy Data Base). Report for Jan 76- 
Dec 81, 7:33202 (PB—82-857004) 

Data Analysis 

Inverse method for seismic profiling and reflector imaging. 
Final report, 7:34848 (DOE/ER/10769—4) 

SEISMOLOGY 

Information Systems 
International seismological data center: procedures to check 

events through dynamic information and to estimate 
magnitudes, 7:34639 (FOA-C—20368-T1) 

International seismological datacenter. Database structure, 
computer facilities, automatic and interactive analysis, 
7:34640 (FOA-C—20381-T1) 

International seismological datacenter. Automatic association 
of long period surface wave data, 7:34641 (FOA-C—20385- 
Tl 

SELENIUM 

Monitoring 

Molten carbonate fuel cell instrumentation assessment, 7:34035 
(ANL—81-62) 
SEMICONDUCTOR DIODES 

Nondestructive Testing 

High dose rate electron beam testing. Final report 1 Mar-30 
Sep 80, 7:34474 (AD-A—106097/9) 

Physical Radiation Effects 

High dose rate electron beam testing. Final report 1 Mar-30 
Sep 80, 7:34474 (AD-A—106097/9) 
SEMICONDUCTOR LASERS 

Design 

Improved injection laser waveguide coupler. Final report, 
7:34437 (AD-A—100594/1) 

Fabrication 

Development of long wavelength single longitudinal (SLM) 
injection laser diodes. Final technical report, November 
1979-December 1980, 7:34444 (AD-A—101068/5) 

Mode Locking 
Laser physics and laser spectroscopy. Final technical report 

January 1980-February 1981, 7:34453 (AD-A—108374/0) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 


Macroscopic theory of pulsed-layer annealing. III. 
Nonequilibrium segregation effects, 7:34319 
SEMICONDUCTOR RESISTORS 
Electrical Properties 
Electronic properties of ZnO varistors: a new model, 7:34597 
(SAND—81-1908C) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSE ORGANS DISEASES 


ry 
Multipolar corneal-shaping electrode (Patent), 7:34771 
SERVICE SECTOR 
Fuel Substitution 
Economic activity and energy demand - link to energy flow 
example: France (EC energy modelling, Level II, Phase I), 
7:34042 (PB—81-217911) 
Productivity 
Economic activity and energy demand - link to energy flow 
example: France (EC energy modelling, Level II, Phase I), 
7:34042 (PB—81-217911) 
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SEVERANCE TAX 
Summary and status report of the mineral lease and severance 
tax fund. Fifth annual report to the Colorado State 
Legislature 1982, 7:34002 (NP—2902476) 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE 
Ground Disposal 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 
Pennsylvania program for using municipal sludge for mine land 
reclamation, 7:33168 
Trees respond to sewage sludges in reforestation of acid spoil, 
7:33169 
Utilization of municipal sludge for woody biomass production 
on mined land, 7:33172 
Waste Product Utilization 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 
Physical and chemical properties of coal refuse as affected by 
deep incorporation of sewage sludge and/or limestone, 
7:33171 
Simulation of infiltration in a sewage sludge amended mine 
soil, 7:33173 
Trees respond to sewage sludges in reforestation of acid spoil, 
7:33169 
Utilization of municipal sludge for woody biomass production 
on mined land, 7:33172 
SHALE GAS 
Recovery 
Shale oil: potential for electric power fuels. Final report, 
7:33314 (EPRI-AP—2186) 
SHALE OIL 
Chemical Analysis 
Comparative analysis of polycyclic aromatic sulfur 
heterocycles isolated from four shale oils, 7:33312 (PNL- 
SA—9505) 
Chemical Composition 
Fluidized-bed pyrolysis of oil shale, 7:33308 (UCRL—86674) 
ion 
Shale oil: potential for electric power fuels. Final report, 
7:33314 (EPRI-AP—2186) 
Oil Yields 
Fluidized-bed pyrolysis of oil shale, 7:33308 (UCRL—86674) 
SHEAR WAVES 
See SEISMIC S WAVES 
SHEARER LOADERS ° 
Dusts 
Design, development, and evaluation of an automatic water- 
proportioning valve system for double-drum longwall 
shearers. Phase I draft report, 7:33210 (NP—2902687) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHELTERS 


Will technology make shelters obsolete, 7:35339 
SHIP PROPULSION REACTORS 
Research Programs 
Research report 1980, 7:34596 (RNC/NS/TM—270) 
SHIPPINGPORT REACTOR 
Reactor Operation 
[Shippingport Atomic Power Station]. Quarterly operating 
report, third quarter 1981, 7:33802 (DLCS—5000381) 


See also SUBMARINES 


Natural gas: bulk carriers. January, 1974-July, 1981 (citations 
from Oceanic Abstracts). Report for January 1974-July 1981, 
7:33300 (PB—81-872269) 

Energy Efficiency 
Energy saving in ships by optimum utilisation and long-term 
reduction in the use of fossil fuels, 7:34083 (NP—2902048) 


SILICON 
Chemical Vapor Deposition 


Fuel Substitution 
Enggineering and economics of coal-fired ship propulsion, 
7:34189 (PB—82-151895) 
Propulsion Systems 
ineering and economics of coal-fired ship propulsion, 
7:34189 (PB—82-151895) 
SHOCK WAVES 
Simulation 
Nuclear blast program for mini-calculators. Engineering report, 
7:34618 (AD-A—101091/7) 
Wave Propagation 
Shock capturing using flux-corrected transport algorithms with 
adaptive gridding. Memorandum report, 7:34625 (AD-A— 
106109/2) 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SI SEMICONDUCTOR DETECTORS 
Use of sensors with semiconductor Si detectors for low alpha 
counting in source separation and solution analysis, 7:34359 
(INIS-mf—6897) 


Designing of silicon surface barrier detector, 7:34537 (INIS- 
mf—6851) 
SILANES 
Hot Atom Chemistry 
Silylene rearrangements in the reactions of recoiling silicon 
atoms with trimethylsilane, 7:34411 


Properties 
Recent developments in reactively sputtered optical thin films, 
7:34300 (PNL-SA—9859) 
Vapor Deposited Coatings 
Recent developments in reactively sputtered optical thin films, 
7:34300 (PNL-SA—9859) 
SILICA 
Reduction 
Solid phase reduction of SiO, in the presence of an Al layer, 
7:34231 
Sorptive Properties 
Spectroscopy of molecular monolayers by resonant second- 
harmonic generation, 7:34351 
SILICATES 
Electronic Structure 
Electronic properties of amorphous silicon dioxide and metallic 
ions in silicate glasses. Annual progress report, November 1, 
1980-October 30, 1981, 7:34291 (DOE/ER/10462—T1) 
SILICON 
Abundance 
Interstellar abundance determination using IUE data, 7:34879 
(NASA-CP—2171) 
Adsorption 
Hydrogen adsorption on Si(111)—(7 x 7), 7:34318 


Dual wavelength laser thermal processing of semiconductors. 
Final report, 7:34175 (PB—81-218000) 
Energy absorption during pulsed-laser annealing, 7:34301 
Synchrotron x-ray diffraction study of silicon during pulsed 
laser annealing, 7:34324 
Auger Electron y 
Hydrogen adsorption on Si(111)—(7 x 7), 7:34318 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 
Band Theory 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Chemical Reaction Yield 
Solid phase reduction of SiO. in the presence of an Al layer, 
7:34231 
Chemical Vapor Deposition 
Growth of silicon layers from the vapour phase on a liquid 
metal layer. Final report, 7:33648 (PB—82-149691) 
Low-cost solar array project task 1: silicon material. Gaseous 
melt replenishment system. Final report, Apr. 1979 - Oct. 
1980, 7:33617 (NASA-CR—163764) 





Crystal Doping 


Doping 
Study of the influence of heavy doping on the phonons in Si, 
7:34294 (KFK—3051) 
Crystal Growth 
Growth of silicon layers from the vapour phase on a liquid 
metal layer. Final report, 7:33648 (PB—82-149691) 
Crystal Structure 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Dip Coating 
Silicon-on-ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the low- 
cost solar array project. Final report, 21 October 1975-31 
December 1980, 7:33611 (DOE/JPL/954356—80/15) 
Electrical Properties 
Amorphous-silicon solar cells. Quarterly report No. 4, 1 July 
1981-30 September 1981, 7:33634 (SERI/PR—0-9372-4) 
Electrodeposition 
Electrodeposition of silicon from solutions of silicon halides in 
aprotic solvents, 7:33641 
Electron Diffraction 
Hydrogen adsorption on Si(111)—(7 x 7), 7:34318 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Electronic Structure 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Passivation of grain boundaries in silicon, 7:34315 
Energy Gap 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Energy-Level Density 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Epitaxy 
Influence of surface structure and surface absorbates on solid 
phase epitaxial growth. Final report, 7:33649 (PB—82- 
149709) 
Etching 
Kinetic study of the plasma-etching process. I. A model for the 
etching of Si and SiO, in C/sub n/F/sub m//He and C/sub 
n/F/sub m//Oz plasmas, 7:34308 
Grain Boundaries 
Passivation of grain boundaries in silicon, 7:34315 
Impurities 
Amorphous-silicon solar cells. Quarterly report No. 4, 1 July 
1981-30 September 1981, 7:33634 (SERI/PR—0-9372-4) 
Ton Collisions 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Ion Implantation 
CO,-laser annealing and diffusion of implanted arsenic ions in 
silicon, 7:34332 (IKF—39) 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Ion Scattering Analysis 
Hydrogen adsorption on Si(111)—(7 x 7), 7:34318 
Ton-Atom Collisions 
Influence of the hole production on the emission of 
quasimolecular radiation, 7:35012 (KF—39) 
Light Transmission 
Time-resolved optical transmission and reflectivity of pulsed- 
ruby-laser irradiated crystalline silicon, 7:34325 
Nitridation 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 
Oxidation 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 
Production 
Progress report, 7:33609 (DOE/JPL—1012-67) 
ion 


Recrystallisation of amorphous and small grain size 
polycrystalline silicon. Final report, 7:33644 (PB—82-145822) 
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Time-resolved optical transmission and reflectivity of pulsed- 
ruby-laser irradiated crystalline silicon, 7:34325 
Research 
Proceedings of the 18th project integration meeting. Progress 
report 18 for the period February to July 1981, 7:33607 
(DOE/JPL—1012-58) 
Sorptive Properties 
Hydrogen adsorption on Si(111)—(7 x 7), 7:34318 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 
Surface Coating 
Silicon-on-ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the low- 
cost solar array project. Final report, 21 October 1975-31 
December 1980, 7:33611 (DOE/JPL/954356—80/15) 
Valence 
Ion-bombardment-induced changes in the electronic structure 
of silicon surfaces, 7:34991 
Vibrational States 
Study of the influence of heavy doping on the phonons in Si, 
7:34294 (KFK—3051) 
X-Ray Diffraction 
Synchrotron x-ray diffraction study of silicon during pulsed 
laser annealing, 7:34324 


SILICON 28 


Coulomb Energy 
Coulomb displacement energy calculations for the A=28;T=1 
Triad, 7:35095 (LSNN—81-01) 


SILICON 28 BEAMS 


Beam Neutralization 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 
Beam Production 
Feasibility of multi-Mev neutral beams of light atoms for 
heating and current drive in magnetically confined plasmas, 
7:35254 


SILICON 31 


Hot Atom Chemistry 
Silylene rearrangements in the reactions of recoiling silicon 
atoms with trimethylsilane, 7:34411 


SILICON ALLOYS 


Auger Electron 
Study of grain boundary "siliesitaiinlien' in Cu-3Al-1 Si using 
AES, 7:34255 
Embrittlement , 
Study of grain boundary embrittlement in Cu-3Al-1 Si using 
AES, 7:34255 
Infrared Radiation 
Infrared quenching of photoconductivity and the study of gap 
states in hydrogenated amorphous silicon alloys, 7:34211 
Photoconductivity 
Infrared quenching of photoconductivity and the study of gap 
states in hydrogenated amorphous silicon alloys, 7:34211 
Scintillation Quenching 
Infrared quenching of photoconductivity and the study of gap 
states in hydrogenated amorphous silicon alloys, 7:34211 


SILICON HYDRIDES 


See SILANES 


SILICON IONS 


Ton-Atom Collisions 
Influence of the hole production on the emission of 
quasimolecular radiation, 7:35012 (IKF—39) 


SILICON NITRIDES 


Sorptive Properties 
Study of the stepwise oxidation and nitridation of Si(111) by 
electron stimulated desorption and Auger spectroscopy, 
7:34366 


SILICON OXIDES 


See also QUARTZ 
Catalytic Effects , 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
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Electronic Structure 
Electronic properties of amorphous silicon dioxide and metallic 
ions in silicate glasses. Annual progress report, November 1, 
1980-October 30, 1981, 7:34291 (DOE/ER/10462—T1) 
Entropy 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 


Etching 
- Kinetic study of the plasma-etching process. I. A model for the 
etching of Si and SiO. in C/sub n/F/sub m//Hg2 and C/sub 
n/F/sub m//Oz plasmas, 7:34308 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Optical Properties 
Recent developments in reactively sputtered optical thin films, 
7:34300 (PNL-SA—9859) 
Vapor Deposited Coatings 
Recent developments in reactively sputtered optical thin films, 
7:34300 (PNL-SA—9859) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 


Application of laser annealing and laser-induced diffusion to 

photovoltaic conversion, 7:33603 (CONF-811224—1) 
Charge Transport 

Transport in hydrogenated amorphous silicon p-i-n solar cells, 

7:33639 
Chemical Composition 
Physical, chemical, and electrical studies of silicon MIS solar 
cells, 7:33637 (SERI/TR—213-1402) 
Design 
Progress report, 7:33609 (DOE/JPL—1012-67) 
Electrical Properties 

Physical, chemical, and electrical studies of silicon MIS solar 

cells, 7:33637 (SERI/TR—213-1402) 
Fabrication 

Amorphous-silicon solar cells. Quarterly report No. 4, 1 July 
1981-30 September 1981, 7:33634 (SERI/PR—O0-9372-4) 

Application of laser annealing and laser-induced diffusion to 
photovoltaic conversion, 7:33603 (CONF-811224—1) 

Electrodeposition of silicon from solutions of silicon halides in 
aprotic solvents, 7:33641 ; 

Low-cost solar array project task 1: silicon material. Gaseous 
melt replenishment system. Final report, Apr. 1979 - Oct. 
1980, 7:33617 (NASA-CR—163764) 

Ton Implantation 

Application of laser annealing and laser-induced diffusion to 

photovoltaic conversion, 7:33603 (CONF-811224—1) 
Mathematical Models 

Amorphous-silicon solar cells. Quarterly report No. 4, 1 July 

1981-30 September 1981, 7:33634 (SERI/PR—0-9372-4) 
Meetings 

Flat-plate solar array project plans for 1982, 7:33610 

(DOE/JPL—1012-67) 
Microstructure 

Physical, chemical, and electrical studies of silicon MIS solar 

cells, 7:33637 (SERI/TR—213-1402) 
Optimization 

Optimization of silicon solar cells intended to be operated 
under medium solar concentration. Final report, 7:33646 
(PB—82-149675) 

Silicon solar cell optimization. Final report 15 Aug 78-15 Feb 
81, 7:33600 (AD-A—106005/2) 

Performance 

Amorphous-silicon solar cells. Quarterly report No. 4, 1 July 
1981-30 September 1981, 7:33634 (SERI/PR—0-9372-4) 

Progress report, 7:33609 (DOE/JPL—1012-67) 

Production 
Progress report, 7:33609 (DOE/JPL—1012-67) 


Research Programs 
Proceedings of the 18th project integration meeting. Progress 
report 18 for the period February to July 1981, 7:33607 
(DOE/JPL—1012-58) 
Stability 
Amorphous-silicon solar cells. Quarterly report No. 4, 1 July 
1981-30 September 1981, 7:33634 (SERI/PR—0-9372-4) 
Testing 
Progress report, 7:33609 (DOE/JPL—1012-67) 


SILICONES 


Mechanical Properties 
Effect of silica filler concentration on the dynamic mechanical 
properties of noncrystallizable silicone rubber, 7:34277 
(UCRL—86769) 


SILVER 


Adsorption 

Surface-enhanced Raman scattering in Ag-pyridine sols, 

7:34322 
Catalytic Effects 

Synthesis of ethylene via oxidative coupling of methane. I. 

Determination of active catalysts, 7:34381 
Ton Collisions 

X-ray production by 5 MeV/amu deuterons and oxygen ions 

projectile-Z dependence, 7:34979 (UTTAC—21) 
Ton-Atom Collisions 

K shell excitation in asymmetric ion-atom collisions, 7:35008 

(IKF—39) 
Oxidation 

ESR studies of surface adsorption and catalysis under ultra- 
high-vacuum conditions. Progress report, March 1, 1981- 
February 28, 1982, 7:34361 (DOE/ER/04991—3) 

Raman Effect 

Surface-enhanced Raman scattering in Ag-pyridine sols, 

7:34322 , 
Work Functions ; 

ESR studies of surface adsorption and catalysis under ultra- 
high-vacuum conditions. Progress report, March 1, 1981- 
February 28, 1982, 7:34361 (DOE/ER/04991—3) 

X-Ray Spectra 

X-ray production by 5 MeV/amu deuterons and oxygen ions 

projectile-Z dependence, 7:34979 (UTTAC—21) 


SILVER ALLOYS 


See also SILVER BASE ALLOYS 
Crystal-Phase Transformations 
Structural phase transition in LaAgsub(x)Insub(1-x), 7:34257 
(KF—39) 
Exchange Interactions 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
Magnetic Properties 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sis at 9, 24, and 73 GHz, 
7:34314 
Magnetization 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sie at 9, 24, and 73 GHz, 
7:34314 
Neel Temperature 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sig at 9, 24, and 73 GHz, 
7:34314 
Neutron Diffraction 
Results of microwave transmission and FMR absorption 
studies in iron-rich Metglas Fes2Bi2Sie at 9, 24, and 73 GHz, 
7:34314 
Superconductivity 
Search for superconductivity in Pd-Ag alloys, 7:34240 


SILVER BASE ALLOYS 


Muons 

Muon spin relaxation studies of the spin glass AgMn, 7:34225 
Spin Glass State 

Muon spin relaxation studies of the spin glass AgMn, 7:34225 





SILVER-ZINC BATTERIES 
Performance Testing 


SILVER-ZINC BATTERIES 
Performance Testing 

Qualification testing of secondary sterilizable silver-zinc cells 
for use in the jupiter atmospheric entry probe, 7:33942 
(NASA-TM—82638) 

SITE PREPARATION 
Environmental Impacts 

Biological assessment: possible impacts of exploratory drilling 
in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
7:33274 (EGG—1183-2441) 

SITES (REACTOR) 
See REACTOR SITES 
SKYLIGHTS 
Performance Testing 
Mobile facility for measuring net-energy performance of 
windows and skylights, 7:34053 (LBL—12765) 

SLATIS-SIEGBAHN SPECTROMETERS 

See MAGNETIC LENS SPECTROMETERS 
SLOWING-DOWN THEORY (NEUTRON) 

See NEUTRON SLOWING-DOWN THEORY 
SLUDGES 

See SLURRIES 

Flow Rate 

Solids concentration measurement and flow measurement of 
slurries and sludges using ultrasonic sensors with random 
data analysis, 7:32953 (ANL—81-62) 

Solidification : 

Solidification of low-volume power plant sludges. Final report, 
7:33126 (EPRI-CS—2171) 

SLURRIES 
See also FUEL SLURRIES 
Fiow Rate 

Solids concentration measurement and flow measurement of 
slurries and sludges using ultrasonic sensors with random 
data analysis, 7:32953 (ANL—81-62) 

Revegetation 
Stabilization of slurry impoundments without soil cover: 
factors affecting vegetation establishment, 7:33189 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Automation 

Suggested performance specifications of standard modular 
controls for the automation of small hydro elecric facilities, 
7:33522 (CONF-8106137—Vol.1) 

Capacity 

Selection of installed capacity, 7:33565 (CONF-8106137— 

Vol.1) 
Commercialization 

DOE small hydropower engineering development activities, 
7:33480 (CONF-8106137—Vol.1) 

Overview of DOE programs, 7:33557 (CONF-8106137—Vol.1) 

Computerized Control Systems 

Water level measurement and control for small scale hydro 

power plants, 7:33526 (CONF-8106137—Vol.2) 
Construction 

Mini-Hydel installations in the Province of Ontario, 7:33528 
(CONF-8106137—Vol.2) 

Program for small hydroelectric powerplants: Electroperu, 
7:33495 (CONF-8106137—Vol.2) 

Control Equipment 

Standard equipment specification preparation, 7:33587 (CONF- 

8106137—Vol.2) 
Control Systems 

Control and utilization of small scale hydroelectric power, 
7:33525 (CONF-8106137—Vol.2) 

Suggested performance specifications of standard modular 
controls for the automation of small hydro elecric facilities, 
7:33522 (CONF-8106137—Vol.1) 

Cost 


Small hydro at Potsdam, New York, 7:33536 (CONF- 
8106137—Vol.2) 
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Cost Benefit Analysis 

Systems simulation and economic considerations for hydro 
studies in less developed countries, 7:33492 (CONF- 
8106137—Vol.2) 

Design 

Mini-Hydel installations in the Province of Ontario, 7:33528 

(CONF-8106137—Vol.2) 
Economic Analysis 

Applications of MESH model for evaluation of small hydro, 
7:33486 (CONF-8106137—Vol.1) 

Bureau of Reclamation policy on non-federal hydropower 
development at federal sites, 7:33478 (CONF-8106137— 
Vol.1) 

Computer model for evaluation of small scale hydroelectric 
projects in Latin America (Using MESH computer code), 
7:33496 (CONF-8106137—Vol.2) 

Economics of small hydro, 7:33567 (CONF-8106137—Vol.2) 
Energy independence for the Island of Tahiti by conversion 
from diesel to hydro, 7:33568 (CONF-8106137—Vol.2) 

Evaluating small hydro: selection of optimum plant size, 
7:33523 (CONF-8106137—Vol.2) 

Planning for small hydro development, 7:33502 (CONF- 
8106137—Vol.2) 

Selection of installed capacity, 7:33565 (CONF-8106137— 
Vol.1) 

SHYFEA: Small Hydroelectric Financial/Economic Analysis 
package, 7:33566 (CONF-8106137—Vol.2) 

Socio-economic considerations for decentralized small 
hydroelectric projects in developing countries, 7:33494 
(CONF-8106137—Vol.2) 

Wasted water pressure and potential energy generation: a 
feasibility study of the hydroelectric potential in part of the 
Domestic Water System of Boulder, Colorado, 7:33505 
(CONF-8106137—Vol.2) 

Economics 

Methodology for assessing the technical and economic 
potential for small-scale hydro power systems in developing 
countries, with applications to South Korea and Portugal, 
7:33493 (CONF-8106137—Vol.2) 

Water transmission and small hydroelectric development case 
studies, 7:33491 (CONF-8106137—Vol.2) 

Environmental Effects 

Environmental effects and regulations governing small-scale 

hydropower facilities, 7:33582 (CONF-8106137—Vol.1) 
Environmental Impacts 

Instream flow and hydropower development: methods and 
strategies for impact assessment, 7:33578 (CONF-8106137— 
Vol.1) 

Multipurpose planning of small hydro projects: an opportunity 
assessment approach, 7:33576 (CONF-8106137—Vol.1) 

Environmental Policy 

Instream flow and hydropower development: methods and 
strategies for impact assessment, 7:33578 (CONF-8106137— 
Vol.1) 

Feasibility Studies 

Applications of MESH model for evaluation of small hydro, 
7:33486 (CONF-8106137—Vol.1) 

Computer model for evaluation of small scale hydroelectric 
projects in Latin America (Using MESH computer code), 
7:33496 (CONF-8106137—Vol.2) 

Economics of small hydro, 7:33567 (CONF-8106137—Vol.2) 
Energy independence for the Island of Tahiti by conversion 
from diesel to hydro, 7:33568 (CONF-8106137—Vol.2) 

Methodology for reconnaissance evaluation of small 
hydroelectric development (Using SMHYDRO computer 
code), 7:33477 (CONF-8106137—Vol.1) 

Multipurpose planning of small hydro projects: an opportunity 
assessment approach, 7:33576 (CONF-8106137—Vol.1) 

Planning for small hydro development, 7:33502 (CONF- 
8106137—Vol.2) 

SHYFEA: Small Hydroelectric Financial/Economic Analysis 
package, 7:33566 (CONF-8106137—Vol.2) 

Small hydroelectric development program of the California 
energy Commission: its impacts and its lessions, 7:33489 
(CONF-8106137—Vol.1) 
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Small hydropower study for Togo, 7:33500 (CONF-8106137— 
Vol.2) 

Wasted water pressure and potential energy generation: a 
feasibility study of the hydroelectric potential in part of the 
Domestic Water System of Boulder, Colorado, 7:33505 
(CONF-8106137—Vol.2) 

Water transmission and small hydroelectric development case 
studies, 7:33491 (CONF-8106137—Vol.2) 

Financial Incentives 

Federal tax incentives for qualified hydro electric generating 
property, 7:33560 (CONF-8106137—Vol.1) 

State legislative initiatives for small-scale hydro development, 
7:33998 (CONF-8106137—Vol.1) 


Considerations for financing small hydroelectric plants in 
LDC's, 7:33570 (CONF-8106137—Vol.2) 

Publicly owned utilities development of small scale 
hydropower, 7:33549 (CONF-8106137—Vol.1) 

Role of government in the development of small scale 
hydropower, 7:33484 (CONF-8106137—Vol.1) 

Tax exempt financing of small hydroelectric generating 
facilities, 7:34000 (CONF-8106137—Vol.1) 

Hydraulic Turbines 

Application and operating experience utilizing bulb turbines on 
small, low head hydro sites, 7:33518 (CONF-8106137— 
Vol.1) 

Economic and technical comparison of multi-unit fixed blade 
turbines versus single-unit variable blade turbines for small 
scale, low head installations, 7:33586 (CONF-8106137— 
Vol.2) 

Governor for small turbines, 7:33542 (CONF-8106137—Vol.2) 

Modern water turbine technology for small power stations, 
7:33517 (CONF-8106137—Vol.1) 

New small turbine installations: case studies, 7:33524 (CONF- 
8106137—Vol.2) 

Institutional Factors 

Public-private sector cooperation for hydro development in 
New York State: institutional considerations, 7:33509 
(CONF-8106137—Vol.2) 

Legislation 

State legislative initiatives for small-scale hydro development, 

7:33998 (CONF-8106137—Vol.1) 


Environmental effects and regulations governing small-scale 
hydropower facilities, 7:33582 (CONF-8106137—Vol.1) 

Niagara Mohawk systemwide hydro expansion program, 
7:33552 (CONF-8106137—Vol.2) 

Publicly owned utilities development of small scale 
hydropower, 7:33549 (CONF-8106137—Vol.1) 

Operation 

Instream flow and hydropower development: methods and 
strategies for impact assessment, 7:33578 (CONF-8106137— 
Vol.1) 

Small hydro at Potsdam, New York, 7:33536 (CONF- 
8106137—Vol.2) 

Optimization 

Selection of installed capacity, 7:33565 (CONF-8106137— 

Vol.1) 
Performance 

Evaluation of time increments in hydroelectric simulation, 

7:33503 (CONF-8106137—Vol.2) ' 
P 

Bureau of Reclamation policy on non-federal hydropower 
development at federal sites, 7:33478 (CONF-8106137— 
Vol.1) 

Multipurpose planning of small hydro projects: an opportunity 
assessment approach, 7:33576 (CONF-8106137—Vol.1) 

Niagara Mohawk systemwide hydro expansion program, 
7:33552 (CONF-8106137—Vol.2) 

Program for small hydroelectric powerplants: Electroperu, 
7:33495 (CONF-8106137—Vol.2) 

Public-private sector cooperation for hydro development in 
New York State: institutional considerations, 7:33509 
(CONF-8106137—Vol.2) 

Publicly owned utilities development of small scale 
hydropower, 7:33549 (CONF-8106137—Vol.1) 


SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Water Reservoirs 


Small hydro development in Canadian remote communities, 

7:33499 (CONF-8106137—Vol.2) 
Power Potential 

Applications of MESH model for evaluation of small hydro, 
7:33486 (CONF-8106137—Vol.1) 

Computer model for evaluation of small scale hydroelectric 
projects in Latin America (Using MESH computer code), 
7:33496 (CONF-8106137—Vol.2) 

Methodology for assessing the technical and economic 
potential for small-scale hydro power systems in developing 
countries, with applications to South Korea and Portugal, 
7:33493 (CONF-8106137—Vol.2) 

Small hydropower study for Togo, 7:33500 (CONF-8106137— 
Vol.2) 

Pump Turbines 

Feasibility of using large vertical pumps as turbines for small 
scale hydropower, 7:33541 (CONF-8106137—Vol.2) 

Small scale hydro/centrifugal pumps as turbines, 7:33521 
(CONF-8106137—Vol.1) 


Environmental effects and regulations governing small-scale 
hydropower facilities, 7:33582 (CONF-8106137—Vol.1) 

Niagara Mohawk systemwide hydro expansion program, 
7:33552 (CONF-8106137—Vol.2) 

Small hydroelectric development program of the California 
energy commission: its impacts and its lessions, 7:33489 
(CONF-8106137—Vol.1) 

State legislative initiatives for small-scale hydro development, 
7:33998 (CONF-8106137—Vol.1) 

Retrofitting 

New small turbine installations: case studies, 7:33524 (CONF- 
8106137—Vol.2) 

Six midwestern hydroelectric projects from original 
construction to the 1980's, 7:33515 (CONF-8106137—Vol.1) 

Small hydro at Potsdam, New York, 7:33536 (CONF- 
8106137—Vol.2) 

Site Selection 

Bureau of Reclamation policy on non-federal hydropower 
development at federal sites, 7:33478 (CONF-8106137— 
Vol.1) 

Methodology for reconnaissance evaluation of small 
hydroelectric development (Using SMHYDRO computer 
code), 7:33477 (CONF-8106137—Vol.1) 

Size 

Evaluating small hydro: selection of optimum plant size, 

7:33523 (CONF-8106137—Vol.2) 
Socio-Economic Factors 

Considerations for financing small hydroelectric plants in 
LDC’s, 7:33570 (CONF-8106137—Vol.2) 

Social factors in the local control of micro-hydro (less than 1 
MK) worldwide: the pattern of success, 7:33569 (CONF- 
8106137—Vol.2) 

Socio-economic considerations for decentralized small 
hydroelectric projects in developing countries, 7:33494 
(CONF-8106137—Vol.2) 

Tax Credits 

Federal tax incentives for qualified hydro electric generating 

property, 7:33560 (CONF-8106137—Vol.1) 
Tax Laws 

Tax exempt financing of small hydroelectric generating 

facilities, 7:34000 (CONF-8106137—Vol.1) 
Technology Assessment 

DOE small hydropower engineering development activities, 
7:33480 (CONF-8106137—Vol.1) 

Water transmission and small hydroelectric development case 
studies, 7:33491 (CONF-8106137—Vol.2) 

Turbogenerators 

Standard equipment specification preparation, 7:33587 (CONF- 

8106137—Vol.2) 
Water Reservoirs 

Water level measurement and control for small scale hydro 

power plants, 7:33526 (CONF-8106137—Vol.2) 





SMELTERS 
Air Pollution Control 


SMELTERS 
Air Pollution Control : 

Sulfur pollution control. Phase I. The disposal program 
(section 8 and 9). Open file report (final), 7:34667 (PB—81- 
222812) 

SMOG 
Air Pollution Abatement 
Optimal emission control strategies for photochemical smog, 
7:34681 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR 
Loss of Flow 

Sodium boiling experiments in an electrically heated seven-pin 
bundle of SNR 300 Mk II geometry simulating loss of flow 
accidents without scram, 7:33899 (KFK—3058) 

SNR-300 REACTOR 
See SNR-1 REACTOR 
SOC SOLAR CELLS 
Economic Analysis 

Silicon-on-ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the low- 
cost solar array project. Final report, 21 October 1975-31 
December 1980, 7:33611 (DOE/JPL/954356—80/15) 

Fabrication 

Silicon-on-ceramic process: silicon sheet growth and device 
development for the large-area silicon sheet task of the low- 
cost solar array project. Final report, 21 October 1975-31 
December 1980, 7:33611 (DOE/JPL/954356—80/15) 

SODA ASH 


See SODIUM CARBONATES 
SODIUM 
Configuration Interaction 
Study of the effects of ground and excited state mixing in 
alkali metal vapors, 7:34969 (DOE/ER/04629—T5) 
Environmental Transport 
Chemical amendment and irrigation effects on sodium 


migration and vegetation characteristics in sodic mine soils 
in the Northern Great Plains, 7:33191 
Equations of State 
An equation of state for sodium, 7:33877 (AD-A—106113/4) 
Laser Spectroscopy 
Hanle effect in Faraday rotation: a new technique, 7:34968 
(DOE/ER/04629—T4) 
Optical Pumping 
Study of the effects of ground and excited state mixing in 
alkali metal vapors, 7:34969 (DOE/ER/04629—T5) 
SODIUM 23 TARGET 
Argon 40 Reactions : 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
Neon 20 Reactions 
Coulomb effects on pions produced in heavy-ion reactions, 
7:35089 (LBL—12546) 
SODIUM CARBONATES 
Catalytic Effects 
Graphite oxidation in sodium carbonate/sodium sulfate melts, 
7:33096 
SODIUM CHLORIDES 
Photon Transport 
Elastic and inelastic scattering of gamma radiation at NaCl 
monocrystals, 7:35141 (IK F—39) 
SODIUM SULFATES 
Catalytic Effects 
Graphite oxidation in sodium carbonate/sodium sulfate melts, 
7:33096 
SODIUM-SULFUR BATTERIES 
Failures 
Improved beta alumina electrolytes for advanced storage 
batteries, 7:33940 (EPRI-EM—2160) 
Solid Electrolytes 
Improved beta alumina electrolytes for advanced storage 
batteries, 7:33940 (EPRI-EM—2160) 
SOILS 
Additives 
Possible treatments as alternatives to topsoil replacement on 
surface mine sites, 7:33163 
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Chemical Analysis 

Pennsylvania program for using municipal sludge for mine land 

reclamation, 7:33168 
Electric Conductivity 

Model of a tank in the study on earth specific resistance, 

7:34700 (INIS-mf—6851) 
Geology 

Soil properties of USSR strategic areas. Volume I. Soil 
property comparisons for selected USSR and US soils. 
Topical report 5 January-1 December 1980, 7:34632 (AD- 
A—108743/6) 

Hydraulics 

Simulation of infiltration in a sewage sludge amended mine 

soil, 7:33173 
Liquefaction 

Laboratory verification of blast-induced liquefaction 
mechanism. Final report Jan-Jul 81, 7:34634 (AD-A— 
109000/0) 

Moisture 

Simulation of infiltration in a sewage sludge amended mine 

soil, 7:33173 
Nitrogen 15 

FAO/IAEA - interregional training course on the use of *N 
in soil science and plant nutrition. Training manual, 7:34780 
(ZfI-Mitt—38) 

Radiation Transport 

Soil properties of USSR strategic areas. Volume I. Soil 
property comparisons for selected USSR and US soils. 
Topical report 5 January-1 December 1980, 7:34632 (AD- 
A—108743/6) 

Radionuclide Kinetics 
Effects of plutonium on soil microorganisms, 7:34802 
Thermodynamic Properties 

Soil thermal resistivity and thermal stability measuring 
instrument. Volume 2. Manual for operation and use of the 
thermal property analyzer and statistical weather analysis 
program to determine thermal design parameters. Final 
report, 7:33786 (EPRI-EL—2128-Vol.2) 

SOLAR ABSORBERS 
Materials Testing 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Optical Properties 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Performance 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Spectrally Selective Surfaces 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Surface Coating 
Solid phase reduction of SiO. in the presence of an Al layer, 
7:34231 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR WIND 

Solar-geophysical data number 439, march 1981. Part IT 
(comprehensive reports. data for September 1980, October 
1979, September 1979 and miscellanea, 7:34911 (PB—81- 
221186) 

Solar-geophysical data number 438, February 1981. 
Explanation of data reports. Supplement, 7:34912 (PB—81- 
221194) 

SOLAR AIR CONDITIONERS 
Desiccants 

High COP rotating wheel solid desiccant system, 7:33701 

(CONF-820217—6) 
Design 

High COP rotating wheel solid desiccant system, 7:33701 

(CONF-820217—6) 
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SOLAR ATMOSPHERE 
Sun as a star, 7:34899 (NASA-SP—450) 
SOLAR CELL ARRAYS 
See also PHOTOVOLTAIC POWER SUPPLIES 


Hardened solar array high temperature adhesive. Final report, 
April 1980-January 1981, 7:33599 (AD-A—101033/9) 


Analysis and evaluation in the production process and 
equipment area of the low-cost solar array project. Final 
report, 7:33618 (NASA-CR—164867) 


Analysis and evaluation in the production process and 
equipment area of the low-cost solar array project. Final 
report, 7:33618 (NASA-CR—164867) 

Interactions 

Review of biased solar array. Plasma interaction studies, 

7:33620 (NASA-TM—82693) 
Performance Testing 

A module experimental process system development unit 

(MEPSDU), 7:33619 (NASA-CR—164877) 
Research 

Proceedings of the 18th project integration meeting. Pro; 
report 18 for the period February to July 1981, 7:33607 
(DOE/JPL—1012-58) ’ 

Specifications 

A module experimental process system development unit 

(MEPSDU), 7:33619 (NASA-CR—164877) 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Laser scanning measurements on solar cell test pattern NBS-22. 
Final report, 1 June 1980-30 November 1981, 7:33624 (PB— 
81-214157) 

Encapsulation 

Vacuum lamination of photovoltaic modules, 7:33608 

(DOE/JPL—1012-63) 
SOLAR COLLECTORS 


See also EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 


Solar collectors for flat roofs, 7:33716 (PB—82-129834) 
Testing 
European solar collector testing activities and test methods. 
Final report, 7:33720 (PB—81-217283) 
Results and analysis of the CEC round-robin testing of three 
solar collectors, 7:33719 (PB—81-217267) 
SOLAR CONCENTRATORS 


See also MIRRORS 
SOLAR REFLECTORS 


Mirrors 
Nonimaging second-stage elements: a brief comparison, 7:33718 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Column Packing 
Open-cycle lithium chloride (solar) cooling. Final report, 1 
February 1980-31 May 1981, 7:33702 (DOE/CS/30206—T1) 
Heat Transfer 
Open-cycle lithium chloride (solar) cooling. Final report, 1 
February 1980-31 May 1981, 7:33702 (DOE/CS/30206—T1) 
Mass Transfer 
Open-cycle lithium chloride (solar) cooling. Final report, 1 
February 1980-31 May 1981, 7:33702 (DOE/CS/30206—T1) 
Performance 
Solar cooling system performance, Frenchman’s Reef Hotel, 
Virgin Islands. Final report, 7:33706 (NASA-TM—82442) 
SOLAR ENERGY 
Availability 
Hybrid solar-wind energy conversion systems meteorological 
aspects, 7:33740 (PNL-SA—10063) 
Bibliographies 
Solar energy bibliographies. June, 1976-December, 1981 
(Citations from the Energy Data Base). Report for Jun 76- 
Dec 81, 7:33594 (PB—82-857434) 


Commercialization 
Florida’s renewable energy potential. Hearing before the 
Subcommittee on Energy Development and Application of 
the Committee on Science and Technology, 96th Congress, 
2nd Session, No. 166, 16 May 1980, 7:33614 (GPO—68-757) 
Demonstration Programs 
Planning local solar projects, 7:33591 (PB—81-197014) 
Energy Source Development 
Federal incentives program at Pacific Northwest Laboratory, 
7:33978 (PNL-SA—8720) 
Government Policies 
Decade of the sun: program plan for the maximum 
implementation of solar energy through 1990. Final report, 
7:33592 (PB—82-121997) 
Research Programs 
Solar energy: a history of the RANN energy program, 7:33593 
(PB—82-139288) 
The evaluation of the Communities’ energy conservation and 
solar energy R and D subprogrammes. Research evaluation 
rept No. 1, 7:33590 (EUR—6902-EN) 


Solar energy: a history of the RANN energy program, 7:33593 
(PB—82-139288) 
SOLAR ENERGY CONVERSION 
Basis for research proposals concerning (industrial) solar 
energy production processes derived from biological 
principles, 7:33643 
SOLAR FLARES 
Heating 
Temperature minimum heating in solar flares by resistive 
dissipation of Alfven waves, 7:34871 (AD-A—108280/9) 
Microwave Radiation 
Structure of impulsive phase of solar flares from microwave 
observations, 7:34895 (NASA-CR—164766) 
SOLAR FLUX 
See also INSOLATION 
Mathematical Models 
Radiation budget measurement/model interface research, 
7:34642 (NASA-CR—165000) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Performance 
Solar energy applications for dwellings; modelling and 
simulation part. Final report, 7:33707 (PB—81-217176) 
SOLAR INDUSTRY 
Directories 
Solar commercialization: directory of key foreign personnel, 
7:33589 (DOE/TIC—11302) 
SOLAR OCCULTATION 


Solar pond-driven distillation and power production system, 
7:33690 (SERI/TR—631-1248) 
State-of-the-art review of solar ponds. Final report, 7:33708 
(AD-A—109038/0) 
Polymers 
Viscosity-stabilized solar ponds. Final report, 7:33711 
(DOE/CS/32980—T1) 
Research Programs 
Viscosity-stabilized solar ponds. Final report, 7:33711 
(DOE/CS/32980—T1) 
Stabilization 
Viscosity-stabilized solar ponds. Final report, 7:33711 
(DOE/CS/32980—T 1) 
SOLAR POWER PLANTS 


See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Environmental Impacts 
Environmental implications of biomass and other alternative 
fuels usage in Puerto Rico, 7:33962 (CEER-B—104) 
Feasibility Studies 
Hybrid solar-wind energy conversion systems meteorological 
aspects, 7:33740 (PNL-SA— 10063) 
SOLAR PROCESS HEAT 
Solar retorting of oil shale (Patent), 7:33309 





SOLAR RADIATION 
Experimental Data 


SOLAR RADIATION 
Experimental Data 
Study on mapping preparation of solar radiation intensity in 
Indonesia, 7:33595 (INIS-mf—6851) 
Detectors 
Use of 2N3055 transistor as photosensor in solarymeter, 
7:33596 (INIS-mf—6854) 
SOLAR REFLECTORS 
Surface Coating 
Solid phase reduction of SiO2 in the presence of an Al layer, 
7:34231 
SOLAR REPOWERING 
Demonstration Programs 
Solar repowering program, 7:33664 (SAND—82-8002) 
SOLAR THERMAL POWER PLANTS 
See also TOWER FOCUS POWER PLANTS 


Solar pond-driven distillation and power production system, 
7:33690 (SERI/TR—631-1248) 
Feasibility Studies 
Feasibility of a 50-watt portable generator using a solar- 
powered Stirling-cycle engine. Task report, 7:33654 (AD— 
460645/5) 
MHD Generators 
Study of radiatively sustained cesium plasmas for solar energy 
conversion. Final report, 1 Jul 1978 - 30 Jun 1980, 7:33657 
(NASA-CR—166265) 
Research Programs 
Overview of the solar thermal technology program, 7:33658 
(SAND—82-8002) 
Stirling Engines 
Feasibility of a 50-watt portable generator using a solar- 
powered Stirling-cycle engine. Task report, 7:33654 (AD— 
460645/5) 
SOLAR WATER HEATERS 
Auxiliary Heating 
Development of a gas backup heater for solar domestic hot- 
water systems. Final report, April 1978-April 1980, 7:33705 
(DOE/CS/34696—1) 
Gas Burners 
Development of a gas backup heater for solar domestic hot- 
water systems. Final report, April 1978-April 1980, 7:33705 
(DOE/CS/34696—1) 
Performance Testing 
Domestic water heating by solar energy. Final report, 7:33700 
(BMFT-FB-T—80-062) 
SOLAR WIND 
Diffusion 
Reflected and diffuse ions backstreaming from the earth's bow 
shock. Volume 1: basic properties, 7:34875 (LPS—80-13- 
VOL-1) 
Ion Temperature 
Thermal iron ions in high speed solar wind streams, 2. 
Temperatures and bulk velocities, 7:34927 
Reflection 
Reflected and diffuse ions backstreaming from the earth's bow 
shock. Volume 1: basic properties, 7:34875 (LPS—80-13- 
VOL-1) 
SOLID ELECTROLYTES 
Fabrication 
Novel oxygen source for ultrahigh vacuum studies, 7:34480 
Failures 


Improved beta alumina electrolytes for advanced storage 
batteries, 7:33940 (EPRI-EM—2160) 
Ultrahigh Vacuum 
Novel oxygen source for ultrahigh vacuum studies, 7:34480 
SOLID STATE LASERS 
Dual wavelength laser thermal processing of semiconductors. 
Final report, 7:34175 (PB—81-218000) 


Development of a high average power glass laser source. 
Progress report, 7:34449 (AD-A—107582/9) 

Dvelopment of a high average power glass laser source. 
Progress report, 7:34450 (AD-A—107583/7) 
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Harmonics 
Recent development of high-power visible laser sources 
employing solid-state slab lasers and nonlinear harmonic 
conversion techniques, 7:34460 (AGARD-CP—300) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
SCRAP METALS 
TAILINGS 
WOOD WASTES 
Energy Conversion 
Energy from biomass and solid wastes: prospects and 
constraints, 7:33613 (GPO—62-872) 
Leaching 
Composition and toxicity of solid-waste leachates from 
industrial coal gasifiers, 7:33124 (CONF-811212—14) 
Materials Recovery 
Management of solid waste in the Medellin Region, 7:34129 
(PB—81-186066) 


Collection and transportation of source-separated waste from 
households - an introduction, 7:34136 (PB—82-148339) 
Waste Disposal 
Impact of the resource conservation and recovery act on 
energy facility siting, 7:34714 (ORNL/TM—7768) 
SOLIDS 
Photoacoustic Spectroscopy 
Fourier-transform photoacoustic kinetic spectroscopy of solid 
surfaces. Annual progress report, December 11, 1980- 
December 29, 1981, 7:34335 (DOE/ER/10377—3) 
Sound Waves 
Solution of an inverse, elastic-wave scattering problem, 7:35162 
SOLUTIONS 
(For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION.) 
See also LEACHATES 
PROCESS SOLUTIONS 
Light Scattering 
Circular intensity differential scattering of light. IV. Randomly 
oriented species, 7:35077 
SOLVENT EXTRACTION 
Technical review of liquid/liquid and solid/liquid separation 
equipment in the field of nuclear-fuel reprocessing, 7:33336 
(EUR—6996) 
SOLVENT-REFINED COAL 
Toxicity 
Solvent-refined-coal (SRC) process: health programs. Research 
and development report No. 53, Interim report No. 39. 
Volume III. Pilot plant development work. Part 4: Industrial 
hygiene, clinical and toxicological programs. Final report of 
subcontract No. 10, June 1, 1976-June 9, 1978, 7:34817 
(DOE/ET/10104—13) 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOLVENTS 
See also ORGANIC SOLVENTS 


Screening 
Ionization in liquids. Progress report, May 1, 1981-April 30, 
1982, 7:34818 (DOE/EV/04746—1) 
SOOT 
Chemical Reaction Yield 
Soot formation in synfuels. Fourth quarterly report, 1 July 
1981-30 September 1981, 7:34413 (DOE/PC/30304—4) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Inverse Scattering Problem 
Solution of an inverse, elastic-wave scattering problem, 7:35162 
SOUTH AFRICA 
Zirconium 
Preparation of a reference material of South African zirconium 
concentrate from Richards Bay, 7:33972 (NIM—2127) 
Zirconium Ores 
Preparation of a reference material of South African zirconium 
concentrate from Richards Bay, 7:33972 (NIM—2127) 
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SOUTH ATLANTIC BIGHT 
Oceanography 


Coordination: Southeast continental shelf studies. Progress 
report, 7:34865 (DOE/EV/00901—6) 


Nearshore transport processes affecting the dilution and fate of 
energy-related contaminants, 7:34866 (DOE/EV/10331—2) 
Water Currents 
Nearshore transport processes affecting the dilution and fate of 
energy-related contaminants, 7:34866 (DOE/EV/10331—2) 
SOUTH CAROLINA 
Peat 


Peat resource estimation in South Carolina. Final report, Year 
2, 7:33200 (DOE/ET/14694—T6) 
Water Resources 
Proceedings: the Eleventh Annual South Carolina Governor's 
Conference on Water Resources, 7:33968 (CONF-7805230—) 
Proceedings: the Twelfth Annual South Carolina Governor's 
Conference on Water Resources, 7:33969 (CONF-7905212—) 
Proceedings: 13th Annual Governor's Conference on Water 
Resources, 7:33970 (CONF-8005215—) 
SOUTH HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOUTHWEST REGION 
See also NEW MEXICO 


TEXAS 
Water Resources 
Methodology for reconnaissance evaluation of small 
hydroelectric development (Using SMHYDRO computer 
code), 7:33477 (CONF-8106137—Vol.1) 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE FLIGHT 
Biological Effects 
Preliminary results of scientific research on biosatellite 
KOSMOS-1129, 7:34793 (NASA-TM—76287) 
Biological Stress 
Activity of certain enzymes in subcellular fractions of rat liver 
after flight on COSMOS 1129 biosatellite, 7:34795 (NASA- 
TM—76472) 
Skylab: cytogenetic studies of blood (experiment mill). Final 
report, 7:34792 (NASA-CR—163970) 
Experiment Planning 
Islet in weightlessness: biological experiments on board 
COSMOS 1129 satellite, 7:34794 (NASA-TM—76396) 
Research Programs 
Preliminary results of scientific research on biosatellite 
KOSMOS-1129, 7:34793 (NASA-TM—76287) 
SPACE HEATING 
Air Source Heat Pumps 
Heat pumps for individual rooms. Final report, 7:34077 (PB— 
82-123282) 
Ground Source Heat Pumps 
Analysis of the factors which determine the COP of a heat 
pump and a feasibility study on ways and means of 
increasing same. Final report, 7:34075 (PB—82-123183) 
Heating of domestic buildings by an earth heat pump using 
solar energy stored in the surface layers of the soil as heat 
source. Final report, 7:34076 (PB—82-123217) 
Heat Exchangers 
Heat exchangers for space heating. January, 1976-December, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Dec 81, 7:34073 (PB—82-856998) 
Solar-Assisted Heat Pumps 
Analysis of the factors which determine the COP of a heat 
pump and a feasibility study on ways and means of 
increasing same. Final report, 7:34075 (PB—82-123183) 
Water Source Heat Pumps 
Analysis of the factors which determine the COP of a heat 
pump and a feasibility study on ways and means of 
increasing same. Final report, 7:34075 (PB—82-123183) 


SPACE HVAC SYSTEMS 
Energy Efficiency 
Electrical energy reduction for army installations. Final report, 
7:34043 (AD-A—100837/4) 
SPACE VEHICLES 
Research 
Research report 1980, 7:34596 (RNC/NS/TM—270) 
SPARK CHAMBERS 
See also STREAMER SPARK CHAMBERS 
Performance 
CRISIS detector: Characteristics and performance, 7:34573 
SPECTRA 
See also GAMMA SPECTRA 
RAMAN SPECTRA 
Data Processing 
Time spectra analysis at high stop-rates of the time-to- 
pulseheight converter, 7:35015 (IKF—39) 
SPECTRALLY SELECTIVE SURFACES 
See also BLACK COATINGS 
Materials Testing 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Evaluation of selective solar-absorber surfaces. Semi-annual 
report, March 25-September 24, 1981, 7:33713 (LMSC/D— 
811826) 

Optical Properties 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Evaluation of selective solar-absorber surfaces. Semi-annual 
report, March 25-September 24, 1981, 7:33713 (LMSC/D— 
811826) 

Performance 

Evaluation of selective solar absorber surfaces. Phase I. Final 
technical report, October 1, 1978-March 30, 1980, 7:33712 
(LMSC-D—766220) 

Stability 

Evaluation of selective solar-absorber surfaces. Semi-annual 
report, March 25-September 24, 1981, 7:33713 (LMSC/D— 
811826) 

SPECTROMETERS 
See also ELECTRON SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NMR SPECTROMETERS 


TIME-OF-FLIGHT SPECTROMETERS 
ULTRAVIOLET SPECTROMETERS 


Trigger Circuits 
UAI trigger processor, 7:34503 (CERN—81-07) 
SPENT FUEL CASKS 
Performance 
Multiple barrier waste package performance assessment, 
7:34423 (NUREG/CP—0022) 
SPENT FUEL STORAGE 
Equipment 
Underwater Nuclear Fuel Disassembly and Rod Storage 
Process and Equipment Description. Volume II, 7:33343 
(DOE/ET/47912—2) 
Materials Testing 
Nuclear-waste-package materials degradation modes and 
accelerated testing, 7:33352 (DOE/NWTS—13) 


Nuclear-waste-package materials degradation modes and 
accelerated testing, 7:33352 (DOE/NWTS—13) 
Planning 
Planning of availability and capacity for the process system 
with intermediate storage facilities, 7:33358 (KFK—2999) 
SPENT FUELS 
Reprocessing 
A technical review of liquid/liquid and solid/liquid separation 
equipment in the field of nuclear-fuel reprocessing, 7:33342 
(PB—82-123258) 
Seal assembly, 7:33340 
Technical review of liquid/liquid and solid/liquid separation 
equipment in the field of nuclear-fuel reprocessing, 7:33336 
(EUR—6996) 





Solubility 

Basic experiments on the solubility of irradiated HTR-LEU- 

fuel, 7:33337 (OEFZS—4045) 
SPENT SHALES 
Environmental Impacts 

Geochemistry of oil-shale solid-waste disposal, 7:33320 (PNL- 

SA—8764) 
Leaching 

Comparison of laboratory methods for studying leaching of 

retorted oil shale, 7:33313 
Waste Disposal 

Design parameters for oil shale waste disposal systems, 7:33316 

Geochemistry of oil-shale solid-waste disposal, 7:33320 (PNL- 
SA—8764) 

Western oil-shale development: a technology assessment. 
Volume 4. Solid waste from mining and surface retorts, 
7:33315 (PNL—3830-Vol.4) 

SPHEROMAK DEVICES 
Magnetic Field Configurations 

Method and apparatus for the formation of a spheromak 

plasma (Patent), 7:35278 
SPOIL BANKS 
Land Reclamation 

Physical and chemical properties of coal refuse as affected by 
deep incorporation of sewage sludge and/or limestone, 
7:33171 

Relative effectiveness of some coal mine refuse revegetation 
techniques: leachate quality, 7:33178 

Mineralogy 

Predicted changes in the mineralogy of spoil as a function of 

new neutralization potential and rate of flushing, 7:33187 
Revegetation 

Establishing permanent vegetation on coal refuse without a 
four-foot layer of topsoil, 7:33132 

Evaluation of natural revegetation of problem spoil banks, 
7:33177 

Legume inoculation following seedling establishment in mine 
soils, 7:33148 

Possible treatments as alternatives to topsoil replacement on 
surface mine sites, 7:33163 

Survival and growth of oaks and Virginia pine three years 
after direct seeding on mine spoils, 7:33146 

Sodium 

Chemical amendment and irrigation effects on sodium 
migration and vegetation characteristics in sodic mine soils 
in the Northern Great Plains, 7:33191 

Soil Chemistry 

Mapping, characterization and genesis of mine soils on a 

reclamation research area in Wise County, Virginia, 7:34704 
Waste Disposal 

Hydrologic consequences, sediment control, and concurrent 

reclamation of dumped valley fills, 7:33181 
SPRAYS 
Control 

Design, development, and evaluation of an automatic water- 
proportioning valve system for double-drum longwall 
shearers. Phase I draft report, 7:33210 (NP—2902687) 

SQUID DEVICES 

I. spin-lattice relaxation of dilute solutions of polarized Hes in 
liquid He, in low magnetic fields at 4 K. II. An analysis of a 
proposed cryogenic Hes nuclear gyroscope and its 
application to a nuclear electric-dipole moment experiment, 
7:34416 (AD-A—101064/4) 

Research Programs 

Superconducting electronics. Final technical report 1 July 

1977-31 December 1980, 7:34419 (AD-A—108402/9) 
SQUIRRELS 
Habitat ‘ 

Biological assessment: possible impacts of exploratory drilling 
in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
7:33274 (EGG—1183-2441) 
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SRC PROCESS 


Catalysts 
Exploratory research on solvent refined coal liquefaction. 
ly technical progress report, January 1, 1980-March 
31, 1980, 7:32972 (DOE/ET/14800—17) 
Chemical Reactors 
Solvent refined coal (SRC) process: fluid dynamic behavior of 
large bubble columns, 7:32970 (DOE/ET/10104—39) 
Contracts 
DOE contracts to demonstrate coal liquefaction adequately 
protect government interests, 7:32938 (AD-A—106808/9) 
Programs 


DOE contracts to demonstrate coal liquefaction adequately 
protect government interests, 7:32938 (AD-A—106808/9) 
Health Hazards 
Solvent-refined-coal (SRC) process: health programs. Research 
and development report No. 53, Interim report No. 39. 
Volume III. Pilot plant development work. Part 4: Industrial 
hygiene, clinical and toxicological programs. Final report of 
subcontract No. 10, June 1, 1976-June 9, 1978, 7:34817 
(DOE/ET/10104—13) 
Level Indicators 
Level measurement and control solvent refined coal (SRC-I 
pilot plant (Line plugging problems), 7:32951 (ANL—81-62) 
Pilot Plants 
Exploratory research on solvent refined coal liquefaction. 
Quarterly technical progress report, January 1, 1980-March 
31, 1980, 7:32972 (DOE/ET/14800—17) 
Waste Water 
Use of ion chromatography in the analysis of solvent refined 
coal process wastewater, 7:32957 (ANL—81-62) 
Yields 
Exploratory research on solvent refined coal liquefaction. 
Quarterly technical progress report, January 1, 1980-March 
31, 1980, 7:32972 (DOE/ET/14800—17) 


SRC-II PROCESS 


Solvent-refined-coal (SRC) process. Identification and 
quantification of trace hydrocarbons in SRC-II PDU P-99 
gas streams (Lean oil reactivator off-gas, debutanizer gas and 
recycle gas before, between and after scrubbers), 7:32969 
(DOE/ET/10104—33) 

Catalysts 
Exploratory research on solvent refined coal liquefaction. 
rly technical progress report, January 1, 1980-March 
31, 1980, 7:32972 (DOE/ET/14800—17) 
Chemical Reactors 

Solvent-refined-coal (SRC) process. Solids withdrawal from 
three-phase fluidized-bed reactors, 7:32967 
(DOE/ET/10104—26) 

Solvent-refined-coal (SRC) process. Hydrodynamics and axial 
mixing in a three-phase bubble column, 7:32968 
(DOE/ET/10104—28) 

Demonstration Programs 

DOE contracts to demonstrate coal liquefaction adequately 

protect government interests, 7:32938 (AD-A—106808/9) 
Flow Models 

Solvent-refined-coal (SRC) process. Hydrodynamics and axial 
mixing in a three-phase bubble column, 7:32968 
(DOE/ET/10104—28) 

Pilot Plants 

Exploratory research on solvent refined coal liquefaction. 
Quarterly technical progress report, January 1, 1980-March 
31, 1980, 7:32972 (DOE/ET/14800—17) 

Yields 

Exploratory research on solvent refined coal liquefaction. 
Quarterly technical progress report, January 1, 1980-March 
31, 1980, 7:32972 (DOE/ET/14800—17) 


STACKS 


Air Pollution Monitors 
Modification of optical instruments for in-stack monitoring of 
particle size. Final report, September 1979-August 1980, 
7:34489 (PB—81-213373) 
Height 
Guideline for determination of good engineering practice stack 
height (technical support document for the stack height 
regulations), 7:34644 (PB—82-145301) 
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Guideline for use of fluid modeling to determine 
engineering practice stack height, 7:34673 (PB—82-145327) 
Plumes 
Model study of plume behavior for the boiler stack of Vienna 
unit No. 8, 7:33850 (PB—82-147463) 


STAINLESS STEEL-304 


Atom Collisions 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Auger Electron Spectroscopy 
AES and SEM studies of oxide and sulfide scales formed on 
sputter-deposited 304 stainless steel at 800 and 950 °C, 
7:34219 
Corrosion 
AES and SEM studies of oxide and sulfide scales formed on 
sputter-deposited 304 stainless steel at 800 and 950 °C, 
7:34219 
Ductility 
Observations of the severity of notch-root radius in initiation of 
subcritical crack growth, 7:34192 (CONF-810801—58) 
Fracture Mechanics 
Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending - 1. J-integral 
analysis, 7:33801 
Fracture Properties 
Observations of the severity of notch-root radius in initiation of 
subcritical crack growth, 7:34192 (CONF-810801—58) 
Intergranular Corrosion 
Assessment of stress-corrosion cracking in a spent-fuel pool 
pipe, 7:33810 (PNL-SA—8995) 
Ton Collisions 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Oxidation 
AES and SEM studies of oxide and sulfide scales formed on 
sputter-deposited 304 stainless steel at 800 and 950 °C, 
7:34219 
Sorptive Properties 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
PDX neutral beam reionization losses, 7:35192 
Stress Corrosion 
Assessment of stress-corrosion cracking in a spent-fuel pool 
pipe, 7:33810 (PNL-SA—8995) 
Sulfidation 
AES and SEM studies of oxide and sulfide scales formed on 
sputter-deposited 304 stainless steel at 800 and 950 °C, 
7:34219 


STAINLESS STEEL-310 


Corrosion 
Effect of simulated medium-Btu coal-gasifier atmospheres on 
the biaxial stress-rupture behavior of four candidate coal- 
gasifier alloys, 7:32976 (EGG-FM—5657) 


STAINLESS STEEL-316 


Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 
Physical Radiation Effects 
Helium-bubble formation and swelling i in metals, 7:35230 
(HEDL-SA—2559-FP) 
Radiation effects in materials for fusion reactors, 7:35258 
Swelling 
Correlation methodology, 7:35220 (DOE/ER—0046/8-Vol.1) 
Helium-bubble formation and swelling in metals, 7:35230 
(HEDL-SA—2559-FP) 
Tensile Properties 
State variable analysis of inelastic deformation of thin walled 
tubes, 7:33928 


STAINLESS STEEL-316L 


Fracture Mechanics 
Influence of hydrogen gas exposure on the plastic flow and 
fracture mode of 316L stainless steel, 7:34199 ([A—1364) 
Plasticity 
Influence of hydrogen gas exposure on the plastic flow and 
fracture mode of 316L stainless steel, 7:34199 ([A—1364) 


STAINLESS STEELS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 


Corrosion 
Occurence and prediction of sigma phase in fuel cladding 
alloys for breeder reactors, 7:34195 (HEDL-SA—2457-FP) 
Corrosion Resistance 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines. Report of investigations/1981, 7:33738 
(PB—81-181638) 
Embrittlement 
Hydrogen affected impact behavior of type 3041 stainless steel, 
7:34249 
Gas Tungsten-Arc Welding 
Effects of minor elements on GTAW fusion-zone shape, 
7:34208 (RFP—3224) 
Temperature distribution in a stainless steel composite cylinder 
welded by TIG, 7:34197 (IA—1364) 
Impact Tests 
Hydrogen affected impact behavior of type 3041 stainless steel, 
7:34249 
Microstructure 
Correlation methodology, 7:35220 (DOE/ER—0046/8-Vol.1) 
Phase Studies 
Occurence and prediction of sigma phase in fuel cladding 
alloys for breeder reactors, 7:34195 (HEDL-SA—2457-FP) 
Physical Radiation Effects 
Helium-bubble formation and swelling in metals, 7:35230 
(HEDL-SA—2559-FP) 
Swelling 
Correlation methodology, 7:35220 (DOE/ER—0046/8-Vol.1) 
Helium-bubble formation and swelling in metals, 7:35230 
(HEDL-SA—2559-FP) 
Weldability 
Effects of minor elements on GTAW fusion-zone shape, 
7:34208 (RFP—3224) 
Welded Joints 
Ultrasonic method for testing of thin-walled stainless steel tube 
welds, 7:34198 (I[A—1364) 
STANDING CROP 
See BIOMASS 
STAR CLUSTERS 
Infrared Spectra 
Molecular hydrogen emission from W51, 7:34894 (NASA- 
CR—164608) 
STAR MODELS 
X Radiation 
Directionality effects in the transfer of x-rays from a 
magnetized atmosphere: beam pulse shape, 7:34900 (NASA- 
TM—82094) 
STARFIRE TOKAMAK 
Neutron Transport Theory 
Comparison of computed reaction rates using different 
methods and data for the STARFIRE and TMHR 
benchmark blankets, 7:35225 (EGG-PHYS—5654) 
STARFISH EVENT 
Magnetic Fields 
MHDEMP code simulation of STARFISH. Final report 7 Mar 
78-1 Aug 79, 7:34942 (AD-A—106089/6) 
Striations 
Characterization of Starfish striations from analysis of 
photographic records. Final report, 1 May 1978-31 May 
1979, 7:34616 (AD-A—100884/6) 
STARS 
See also DWARF STARS 
MAIN SEQUENCE STARS 
NEUTRON STARS 
SUN 
SUPERNOVAE 


Absorption Spectra 
Observations of the interstellar medium with IUE, 7:34877 
(NASA-CP—2171) 
Mass Transfer 
IUE observations of mass loss in three helium rich stars, 
7:34928 





STATE GOVERNMENT 
Spectrophotometry 


IUE observations of three helium rich stars, 7:34929 
STATE GOVERNMENT 
State legislative initiatives for small-scale hydro development, 
7:33998 (CONF-8106137—Vol.1) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
Air Pollution Control 
Economic incentive systems for the control of hydrocarbon 
emissions from stationary sources. Final report, 7:34664 
(PB—81-191769) 
STATISTICS 
Data Analysis 
ALDS 1980 panel review, 7:35333 (PNL-SA—10078) 
Data manipulation languages for statistical databases: the 
statistical analysis system (SAS), 7:35308 (LBL—13851) 
Data Base t 
Additional facilities of a conventional DBMS to support 
interactive statistical analysis, 7:35294 (LBL—13851) 
Data definition for statistical summary data or appearances can 
be deceiving, 7:35292 (LBL—13851) 
Data manipulation in P-STAT, 7:35309 (LBL—13851) 
Database machine support for efficient access to large 
statistical databases, 7:35315 (LBL—13851) 
Efficient inference control for range SUM queries on statistical 
data bases, 7:35316 (LBL—13851) 
GPI: a statistical package/data base interface, 7:35300 (LBL— 
13851) 
Query directed partitioning scheme for securing statistical 
databases, 7:35318 (LBL—13851) 
Rule-based statistical calculations on a database abstract, 
7:35310 (LBL—13851) 
Statistician’s view of the requirements of a host database to 
support a central query language, 7:35293 (LBL—13851) 
Volume testing of statistical database using Model 204 DBMS, 
7:35329 (LBL—13851) 
Data Processing 
Data manipulation in Minitab, 7:35307 (LBL—13851) 
For large meta information of national integrated statistics, 
7:35312 (LBL—13851) 
Methodology for the determination of statistical database 
machine performance requirements, 7:35314 (LBL—13851) 
Relational model applied to the automation of the Canadian 
consumer price index, 7:35321 (LBL—13851) 
Reservoir water quality database management system, 7:35322 
(LBL—13851) 
Volume testing of statistical/database software, 7:35326 
(LBL—13851) 


Chemical Reaction Kinetics 

Comparative thermal gravimetric measurements of the 
reactivity of the low temperature cokes with steam and 
carbon dioxide (Low temperature coke), 7:33094 

Chemical Reactions 

Catalytic effects of alkali metal salts in the gasification of coal 
char, 7:32965 (CONF-820304—2) 

Studies of fundamental factors controlling catalyzation of 
reactions of gases with carbonaceous solids. Final report, 
7:32966 (DOE/ER/04545—T1) 

STEAM GENERATORS 
Corrosion 

Chemical aspects of denting in steam generators. Final report, 

7:33803 (EPRI-NP—2177) 


Molten salt steam generator subsystem research experiment, 
7:33677 (SAND—82-8002) 

Progress report: molten salt steam generator subsystem 
research experiment. Phase 1. Specification and preliminary 
design, 7:33676 (SAND—82-8002) 

Heat Exchangers 

Molten salt steam generator subsystem research experiment, 

7:33677 (SAND—82-8002) 
Performance Testing 

Operational experiences of a downhole steam generator, 

7:33263 (SAND—82-0394C) 
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Tubes 
Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel (LMFBR), 
7:33827 (ORNL/TM—8009) 
STEAM INJECTION 
Steam Generators ; 
Operational experiences of a downhole steam generator, 
7:33263 (SAND—82-0394C) 
STEAM TURBINES 
Containment Shells 
Accuracy in strain measurements, 7:33852 (SAND—82-0208C) 
Failures 
Accuracy in strain measurements, 7:33852 (SAND—82-0208C) 
Protective Coatings 
Review of corrosion-resistant coatings for steam turbine 
components, 7:33756 (EPRI-CS—2124) 
STEEL-ASTM-A212 
Fracture Properties 
Use of instrumented Charpy tests to determine onset of upper- 
shelf energy, 7:34253 
STEEL-ASTM-A387 
Fracture Properties 
Use of instrumented Charpy tests to determine onset of upper- 
shelf energy, 7:34253 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
STAINLESS STEELS 
STEEL-ASTM-A212 
STEEL-ASTM-A387 
Activation Analysis 
Nondestructive determination of niobium in steels by neutron 
activation followed by x-ray spectrometry, 7:34337 (IA— 
1364) 
Crack Propagation 
On the influence of gaseous hydrogen in decelerating fatigue 
crack growth rates in ultrahigh strength steels, 7:34248 
Surface reactions and fatigue crack growth. Technical report, 
7:34191 (AD-A—109296/4) 
Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 
Fabrication 
As-quenched microstructure and tempering behavior of rapidly 
solidified tungsten steels, 7:34245 
Fatigue 
On the influence of gaseous hydrogen in decelerating fatigue 
crack growth rates in ultrahigh strength steels, 7:34248 
Mechanical Properties 
As-quenched microstructure and tempering behavior of rapidly 
solidified tungsten steels, 7:34245 
Microstructure 
As-quenched microstructure and tempering behavior of rapidly 
solidified tungsten steels, 7:34245 
Neutron Dosimetry 
Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 
Physical Radiation Effects 
Radiation effects in materials for fusion reactors, 7:35258 
STELLARATORS 
See also JIPP STELLARATOR 
Hybrid Systems 
Tokamak-stellarator hybrid configurations with unlinked 
helical coils, 7:35232 (IPPJ—529) 
Magnetic Field Configurations 
Class of model stellarator fields with enhanced confinement, 
7:35208 
Plasma Confinement 
Class of model stellarator fields with enhanced confinement, 
7:35208 
STEM CELLS 
Cell Differentiation 
Megakaryocytopoiesis in vivo, 7:34807 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVER 
See AGRICULTURAL WASTES 





2138 / ERA Vol. 7, No. 13 


STOVES 


Solid fuel cooking stoves, 7:34060 (PB—81-215063) 
Directories 
Solid fuel cooking stoves: International directory, 7:34061 
(PB—81-215089) 
STRAIN GAGES 
Chemiluminescence 
Stress chemiluminescence: predictive applications to polymer 
failure, 7:34599 (UCRL—86681) 


Stress chemiluminescence: predictive applications to polymer 
failure, 7:34599 (UCRL—86681) 
STRANGE PARTICLES 
See also KAONS 
Particle Decay 
Implication of CP violation and experiments at CESR, 7:35061 
(DOE/ER/40033—5) 
STRATEGIC PETROLEUM RESERVE 
Evaluation 
Status of Strategic Petroleum Reserve activities--September 
1981, 7:33290 (AD-A—108530/7) 
Waste Disposal 
Environmental impact of offshore brine disposal associated 
with petroleum storage activities, 7:33283 
STRATOSPHERE 
Sulfates 
Stratospheric sulfate from the Gareloi eruption, 1980: 
Contribution to the “ambient” aerosol by a poorly 
documented volcanic eruption, 7:34684 
STRAW 
Enzymatic Hydrolysis 
Design of a small-scale lignocellulose plant for ethanol 
production, 7:33612 (EGG-M—03781) 
Hydrolysis 
Design of a small-scale lignocellulose plant for ethanol 
production, 7:33612 (EGG-M—03781) 
STREAMER SPARK CHAMBERS 
Investigation of proton-antiproton events at 540 GeV c.m. 
energy with a streamer chamber detection system, 7:34542 
(INIS-mf—6908) 
Holography 
Streamer chamber holography, 7:34566 (RL—81-042) 


See also RIVERS 
Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBX—264-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Christian NTMS Quadrangle, Alaska, 
7:33325 (GJBX—205-81) 

Multi-Element Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Havre NTMS quadrangle, Montana, 
7:33324 (GJBX—184-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the White Sulfur Springs NTMS 
quadrangle, Montana, 7:33327 (GJBX—266-81) 

STRONG-COUPLING MODEL 
Renormalization 
Renormalizing the strong-coupling expansion for quantum field 
theory: present status, 7:35076 
STRONTIUM 90 
Activation Analysis 
Well-logging instrumentation, 7:34343 (PNL-SA—10023) 
Adsorption 

Capture of *Ru and '°7Cs vapours and of Ru, 1°7Cs and 
Sr aerosols formed in heat treatment of liquid or in 
incineration of solid radioactive wastes, 7:33399 (INIS-mf— 
6897) 

STRONTIUM COMPOUNDS 
Magnetic Susceptibility 

Frequency dependence of the ac susceptibility of Eu/sub 

x/Sr/sub 1-x/S, 7:34313 


STRONTIUM SULFIDES 
Magnetic Susceptibility 
Frequency dependence of the ac susceptibility of Eu/sub 
x/Sr/sub 1-x/S, 7:34313 
STRONTIUM TITANATES 
Sorptive Properties 
Photo-induced reactions of gases adsorbed onto semiconductor 
surfaces, 7:33442 (LBL—13479) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STTFUA 


Proceedings of STTF testing for long-term systems- 
performance workshop, 7:33691 (STTFUA—81/11) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 
Demineralization 
Effects of cations on the rapid pyrolysis of a Wyodak 
subbituminous coal, 7:33062 
Ton Exchange 
Effects of cations on the rapid pyrolysis of a Wyodak 
subbituminous coal, 7:33062 
Pyrolysis 
Effects of cations on the rapid pyrolysis of a Wyodak 
subbituminous coal, 7:33062 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBMARINES 
Drag 
Drag reduction and adaptive boundary conditions. Technical 
report, 7:33875 (AD-A—108609/9) 
SULFATES 
Atmospheric Chemistry 
Production of sulfate aerosols in the plume of a coal-fired 
power plant under normal and reduced precipitator 
operation, 7:34679 (TVA/ONR/ARP—82/6) 
Biological Effects 
Effects of particulate air pollution on asthmatic subjects, 
7:34819 (PB—81-190514) 
Dew Point 
On-line measurement of alkali metal sulfate dew point in a 
PFBC flue gas, 7:33241 (ANL—81-62) 
Environmental Transport 
Stratospheric sulfate from the Gareloi eruption, 1980: 
Contribution to the “ambient” aerosol by a poorly 
documented volcanic eruption, 7:34684 
Seasonal Variations 
Non-photochemical oxidation of SO: in regionally polluted air 
during winter, 7:34655 (CM—53) 
SULFIDES 
Leaching 
Geochemistry of sulfides in coal and microbial leaching 
experiments, 7:33118 
SULFUR 
Combustion 
Sulfur retention of calcium-containing coal during partial 
oxidation, 7:33247 
Materials Recovery 
Sulfur pollution contro]. Phase I. The disposal program 
(sections 5 through 7). Open file report (final), 7:33271 
(PB—81-222804) 
M 
Molten carbonate fuel cell instrumentation assessment, 7:34035 
(ANL—81-62) 
Retention 
Sulfur retention of calcium-containing coal during partial 
oxidation, 7:33247 
Supply and Demand 
Sulfur pollution control. Phase I. The disposal program 
(sections 1 through 4). Open file report (final), 7:33958 
(PB—81-222796) 





SULFUR 32 REACTIONS 
Coulomb Scattering 

Velocity dependence of transient hyperfine field at Pt ions 
rapidly recoiling through magnetized Fe, 7:35115 (UM-P— 
81/24) 

Quasi-Fission 
Mass transport mechanism in the collision of sulphur on 
- medium-weight nuclei, 7:35094 (CRN-PN—80-13) 
SULFUR 34 REACTIONS 
Excitation Functions 
Study of formation and de-excitation of compound nuclei 
A=79-80, 7:35099 (IPNO-T—80-05) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 

Exchange of information concerning atmospheric pollution by 
certain sulphur compounds and suspended particulates in the 
European Community. Annual report Jan-Dec 77, 7:34722 
(EUR—6827-EN) 

Biological Effects 

Effects of sulfur dioxide fumigation in open-top field chambers 
on soil acidification and exchangeable aluminum, 7:34682 

Responses of radish to all combinations of three concentrations 
of nitrogen dioxide, sulfur dioxide, and ozone, 7:34822 

Environmental Effects 

Effects of sulfur dioxide fumigation in open-top field chambers 

on soil acidification and exchangeable aluminum, 7:34682 
Gas Chromatography 

Process gas chromatography monitoring of coal gasification 

product gas, 7:32947 (ANL—81-62) 
Monitoring 

Analysis of sulfur dioxide excess at Gallatin Station 1 on April 

3-4, 1981, 7:33144 (TVA/ONR/ARP—82/8) 
Oxidation 

Non-photochemical oxidation of SO: in regionally polluted air 

during winter, 7:34655 (CM—53) ; 
Removal 

Evaluation of adipic acid addition to a bench-scale Chiyoda 
Thoroughbred 121 FGD system. Final report, 7:33127 
(EPRI-CS—2185) 

Feasibility of a regenerathve high temperature amine 
absorption process for the control of sulfur dioxide emissions 
from stack gases, 7:33272 (PB—180233) 

Seasonal Variations 

Non-photochemical oxidation of SO: in regionally polluted air 

during winter, 7:34655 (CM—53) 
Toxicity 

Hematologic and immunologic studies of humans exposed to 

SO:, 7:34820 (PB—81-213381) 
SULFUR FLUORIDES 
Electron Attachment 

Ionization in liquids. Progress report, May 1, 1981-April 30, 

1982, 7:34818 (DOE/EV/04746—1) 
Energy Transfer 

Interpretation of measurements of collisionless intramolecular 

energy-transfer and dephasing rates for SFe, 7:35003 
Phase Studies 
Interpretation of measurements of collisionless intramolecular 
energy-transfer and dephasing rates for SFe, 7:35003 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Ton-Atom Collisions 

Contribution of the K shell ionization to the charge 
distribution in sulfur-rare gas collisions, 7:35011 (IKF—39) 

K shell excitation in nearly symmetric collision systems, 
7:35010 (IKF—39) 

SULFUR NITRIDES 
Bromine Additions 

Neutron diffraction study of brominated (SN/sub x/, 7:34267 

(KFK—3051) 
Neutron Diffraction 

Neutron diffraction study of brominated (SN/sub x/, 7:34267 

(KFK—3051) 
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SULFUR OXIDES 
Air Pollution Control 
Control techniques for sulfur oxide emissions from stationary 
sources. Second edition, 7:34665 (PB—81-220048) 
Detection 
Evaluation of a second derivative uv-absorption spectrometer 
(DUVAS) for analyzing gases in smoke plumes, 7:34545 
(ORNL/TM—8007) 
Plumes 
Evaluation of a second derivative uv-absorption spectrometer 
(DUVAS) for analyzing gases in smoke plumes, 7:34545 
(ORNL/TM—8007) 
SULFURIC ACID 
Chemical Analysis 
Portable automatic monitor for continuously measuring 
sulphuric acid vapor in combustion gases, 7:33762 (ANL— 
81-62) 
Production 
Sulfur pollution control. Phase I. The disposal program 
(section 8 and 9). Open file report (final), 7:34667 (PB—81- 
222812) 
SUN 
See also SOLAR ATMOSPHERE 
Rotation 
Compressible convection in a rotating spherical shell, 7:34913 
(PB—81-222895) 
SUNFLOWERS 


Feasibility of establishing a 100-ton per day sunflower seed 
crushing plant at Clifford, North Dakota, 7:33627 (PB—82- 
140401) 

SUPERCONDUCTING CABLES 
Cooling 

Helium research in support of superconducting power 
transmission. Annual report 1 Oct 79-1 Sep 80, 7:33788 
(PB—82-122987) 

SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 


SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING WIRES 


Research Programs 
Superconducting electronics. Final technical report 1 July 
1977-31 December 1980, 7:34419 (AD-A—108402/9) 
SUPERCONDUCTING MAGNETS 
Design 
Comparative end-plug study for tandem mirror reactors, 
7:35241 (UCID—19271) 
Materials 
Structural materials for large superconducting magnets. Final 
report, 7:34427 (PB—82-140831) 
Research Programs 
Report of results on the research and development work 1979 
of the Institute for Technical Chemistry, 7:35233 (KFK— 
2933) 
Team One (GA/MCA) effort of the DOE 12 Tesla Coil 
Development Program. Progress report, April 1-September 
30, 1981, 7:35226 (GA-A—16526) 
SUPERCONDUCTING WIRES 
Extrusion 
Superconducting and mechanical properties of cold 
hydrostatically extruded monofilamentary NbsSn wires, 
7:34290 (DOE/ER/10367—5) 
Fabrication 
Improved method of preparing composite superconducting 
wire (Patent), 7:34432 
Mechanical Properties 
Superconducting and mechanical properties of cold 
hydrostatically extruded monofilamentary NbsSn wires, 
7:34290 (DOE/ER/10367—5) 
SUPERCONDUCTORS 
See also TTF-TCNQ 
TYPE-II SUPERCONDUCTORS 
Report of results on the research and development work 1979 
of the Institute for Technical Chemistry, 7:35233 (KFK— 
2933) 
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Chemical Preparation 
Preparation and analysis of Nb/sub x/V/sub 1-x/N 
superconducting polycrystalline samples, 7:34265 (KFK— 
3051) 
Ductility 
Composite superconductors (Patent), 7:34252 
SUPERNOVA REMNANTS 
See also CRAB NEBULA 
Absorption Spectra 
Compressed cloud in the Vela supernova remnant, 7:34882 
(NASA-CP—2171) 
Cosmic Gamma Bursts 
Gamma ray bursts: a review of recent high-precision 
measurements, 7:34903 (NASA-TM—82141) 
Emission Spectra 
IUE observations of supernova remnants, 7:34883 (NASA- 
CP—2171) 
SUPERNOVAE 
Equations of State 
Mean field calculation of the equation of state of supernova 
matter, 7:34874 (IPNO-TH—80-66) 
Ultraviolet Spectra 
Observations of the nucleus of M100, 7:34892 (NASA-CP— 
2171) 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
Radioactivity 
Latitudinal distribution of cosmic ray produced radionuclides, 
7:34693 
SURFACE BARRIER DETECTORS 
Design 


Designing of silicon surface barrier detector, 7:34537 (INIS- 
mf—6851) 
SURFACE IONIZATION 
Mass Spectroscopy 
Direct-inlet mass spectrometer for real-time analysis of 
airborne particles, 7:34602 
Real-time measurement of particles in air by direct-inlet 
surface-ionization mass spectrometry, 7:34601 
SURFACE MINING 
See also COAL MINING 
Abandoned Sites 
Dressing a rock face for abandonment, 7:33158 
Mining-land reclamation: ORNL and the abandoned coal 
mines, 7:33966 
Comparative Evaluations 
Economic and environmental comparison of interburden 
handling techniques, 7:33222 
Constraints 
Cumulative hydrologic impact and unsuitability designation, 
7:33162 
Diagrams 
Economic and environmental comparison of interburden 
handling techniques, 7:33222 
Environmental Effects 
Application of stress-relief-fracturing concepts for monitoring 
the effects of surface mining on groundwater in Appalachian 
Plateau valleys, 7:33185 
Bibliography of seam (surface environment and mining) 
publications. General technical report, 7:33128 (PB—81- 
184624) 
Preliminary regional characterization of sediment yield for 
surface coal mines, 7:33179 
Runoff and erosion predictions using a surface mine digital 
terrain model, 7:33159 
Sediment ponds vs alternative sediment control technologies 
on surface mined lands of the semiarid west, 7:33184 
Environmental Impacts 
Regional simulation of conjunctive groundwater and surface 
water flow, 7:34847 
Explosive Fracturing 
Airblast instrumentaion and measurement techniques for 
surface mine blasting, 7:33221 
Hydrology 
Effect of hydrologic uncertainty on regulatory efficiency for 
surface mining in semiarid regions, 7:33254 


SURFACE MINING 
Waste Water 


Runoff and erosion predictions using a surface mine digital 
terrain model, 7:33159 
SEDIMOT II: a design hydrology and sedimentology model 
for surface mine lands, 7:33183 
Lakes 
Lead-210 analyses of sediment accumulation rates in five 
Southern Illinois surface mine lakes, 7:34721 
Land Reclamation 
1981 symposium on surface-mining hydrology, sedimentology, 
and reclamation, 7:33145 
Chemical amendment and irrigation effects on sodium 
migration and vegetation characteristics in sodic mine soils 
in the Northern Great Plains, 7:33191 
Comparison of broadcast seeding and spot seeding of black 
locust on Eastern Kentucky mine soil, 7:33164 
Differential performance of trees planted on reclaimed surface 
mined land, 7:33166 
Direct seeding sawtooth oak on surface mine spoil, 7:33194 
Evaluation of natural revegetation of problem spoil banks, 
7:33177 
Final highwall reduction planning to reduce reclamation costs 
for modified area mining, 7:33151 
Pennsylvania program for using municipal sludge for mine land 
reclamation, 7:33168 
Planning for mine-cut lakes, 7:33198 
Possible treatments as alternatives to topsoil replacement on 
surface mine sites, 7:33163 
Productivity of mine soils and native soils in the Northern 
Great Plains, 7:33192 
Reclamation of a strip mine to provide a recreation area, 
7:33196 
Rooting characteristics of grasses on topsoiled surface mines, 
7:33165 
Row crop yield response to soil horizon replacement after 
surface mining, 7:33188 
Sedimentation ponds and their impact on water quality, 
7:34730 
Simulation of infiltration in a sewage sludge amended mine 
soil, 7:33173 
Three case studies on row crop production on mined land, 
7:33193 
Use of slow release fertilizers when planting sycamore, yellow 
poplar and cottonwood seedlings on surface mined land, 
7:33190 
Utilization of municipal sludge for woody biomass production 
on mined land, 7:33172 
Mining Equipment 
Lignite: the wonder fuel of South India, 7:33206 
Planning 
Hydraulic considerations in the alteration and design of 
diversion channels in and around surface mined areas, 
7:33154 
Planning integrated mining and reclamation operations in area 
strip coal mines, 7:33147 
Pollution Control 
Management practices for fish and wildlife on surface mined 
lands in northern Appalachia, 7:33197 
Pollution Regulations 
Comparison of sediment dam principle spillway systems, 
7:33182 
Ponds 
Simple chemo-mathematical model as a tool in managing 
surface mine sediment ponds, 7:34727 
Water impoundments in mined land spoil material, Big Sky 
Mine, Montana, 7:34729 
Sediments 
Comparison of sediment dam principle spillway systems, 
7:33182 
SEDIMOT II: a design hydrology and sedimentology model 
for surface mine lands, 7:33183 
Waste Disposal 
Hydrologic consequences, sediment control, and concurrent 
reclamation of dumped valley fills, 7:33181 
Waste Water 
Removal of iron and manganese from mine water effluents, 
7:33133 





SURFACE MINING ACTS 
Wastes 


Wastes 
Evaluation of laboratory-produced leachates used for 
environmental assessment of coal refuse, 7:33156 
SURFACE MINING ACTS 


Mining-land reclamation: ORNL and the abandoned coal 
mines, 7:33966 
Evaluation 
Regulations and reality in the protection of groundwater 
quality in the Powder River Basin, 7:34741 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


RIVERS 
SEAS 


STREAMS 
SWIMMING POOLS 
WATER RESERVOIRS 


Flow Models 

Regional simulation of conjunctive groundwater and surface 

water flow, 7:34847 
Flow Rate 

Downstream releases: implications for hydroelectric 
development and natural resource management, 7:33575 
(CONF-8106137—Voi.1) 

Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBX—264-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Christian NTMS Quadrangle, Alaska, 
7:33325 (GJBX—205-81) 

Modifications 

Hydraulic considerations in the alteration and design of 
diversion channels in and around surface mined areas, 
7:33154 

SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Photoacoustic Spectroscopy 

Fourier-transform photoacoustic kinetic spectroscopy of solid 
surfaces. Annual progress report, December 11, 1980- 
December 29, 1981, 7:34335 (DOE/ER/10377—3) 

SURFACTANTS 
Capillary Flow 
Investigation of two phase (oil, tensid) flow in capillaries, 
7:33261 (MPIS—5/1980) 
SURVEY MONITORS 
Design 
Survey meter design, 7:34539 (INIS-mf—6854) 
Geiger-Mueller Counters 
Survey meter design, 7:34539 (INIS-mf—6854) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Air Pollution 

Estimated contributions of Swedish and outside sources to 
background aerosol concentrations in Sweden, 7:34654 
(CM—S0) 

SWIMMING POOLS 
Energy Efficiency 

Indoor climate ventilation, installations, and energy 

conservation, 7:34067 (PB—82-130220) 
SWITCHING CIRCUITS 
Design 

Transistorized power switch and base drive circuit therefore 

(Patent), 7:34181 
SYCAMORES 
Growth 

Use of slow release fertilizers when planting sycamore, yellow 
poplar and cottonwood seedlings on surface mined land, 
7:33190 

SYMPATHOLYTICS 
Radiopharmaceuticals 

Design, synthesis, and evaluation of new organomedicinal 
radiopharmaceuticals. Progress report, March 1, 1981- 
February 28, 1982, 7:34754 (DOE/EV/04115—T2) 
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SYMPOSIA 
See MEETINGS 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
SYNTHETIC PETROLEUM 
Chemical Properties 
Effect of pressure, temperature, ph, and carbon monoxide on 
oil yields from cellulose liquefaction, 7:33451 
Combustion Products 
Air quality constraints to statewide power plant siting. Final 
staff report, 7:34695 (PB—82-128034) 
Energy Balance 
Minimally refined biomass fuel (Patent, carbohydrate-water- 
alcohol mixture), 7:33642 
Manufacturers 
Procedure for matching synfuel users with potential suppliers. 
Final report, 7:34011 (DOE/RG/10303—T1) 
Marketing 
Procedure for matching synfuel users with potential suppliers. 
Final report, 7:34011 (DOE/RG/10303—T1) 
Physical Properties 
Effect of pressure, temperature, ph, and carbon monoxide on 
oil yields from cellulose liquefaction, 7:33451 
Production 
Solid waste pyrolysis processes and plants. January, 1976-July, 
1981 (citations from the Energy Data Base). Report for Jan 
76-Jul 81, 7:33449 (PB—81-868598) 
Research Programs 
Developing awareness of the instrumentation role in synfuel 
applications, 7:32939 (ANL—81-62) 
Toxicity 
Statistical database management for ecosystem-effects analysis, 
7:33273 (CONF-811208—4) 
SYNTHETIC FUELS INDUSTRY 
Equipment 
Private industry and synfuels, the instrumentation and control 
role (Requirements to 1990 and 2000), 7:33249 (ANL—81- 
62) 
Financing 
Private industry and synfuels, the instrumentation and control 
role (Requirements to 1990 and 2000), 7:33249 (ANL—81- 
62) 
Manpower 
Private industry and synfuels, the instrumentation and control 
role (Requirements to 1990 and 2000), 7:33249 (ANL—81- 
62) 
Materials 
Private industry and synfuels, the instrumentation and control 
role (Requirements to 1990 and 2000), 7:33249 (ANL—81- 
62) 
SYNTHETIC PETROLEUM 
Production 
Energy requirements for the conversion of coal into liquid 
fuels. Research report, 7:32985 (PB—81-224396) 
SYRIAN HAMSTER 
See HAMSTERS 


T4 HORMONE 
See THYROXINE 
TAILINGS 
See also MILL TAILINGS 
Chemical Composition 
Energy content, composition, and associated water chemistry 
of wastes in the coal-preparation plant of the Green Valley- 
Wabash Mine, Vigo County, Indiana, 7:34728 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
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TANTALUM 


Joining tantalum to alumina by brazing, 7:34243 
TANTALUM 181 TARGET 
Neon 20 Reactions 
Angular momentum and linear momentum transfer in 
intermediate-energy heavy-ion reactions, 7:35109 (LBL— 
13637) 
Neutron Reactions 


Total neutron cross sections of heavy nuclei, 7:35126 
TAR SANDS 

See OIL SANDS 
TARGETS 


See also AMERICIUM 241 TARGET 
BERYLLIUM 9 TARGET 
BORON 10 TARGET 
BROMINE 79 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CARBON 14 TARGET 
CHROMIUM 53 TARGET 
COBALT 59 TARGET 
COPPER 63 TARGET 
COPPER 65 TARGET 
DEUTERIUM TARGET 
ELECTRON BEAM TARGETS 
ERBIUM 166 TARGET 
FLUORINE 19 TARGET 
GERMANIUM 74 TARGET 
GOLD 197 TARGET 
HELIUM 4 TARGET 
IRON 56 TARGET 
IRON 57 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
OXYGEN 16 TARGET 
PLATINUM 196 TARGET 
PLUTONIUM 239 TARGET 
PLUTONIUM 240 TARGET 
PROTACTINIUM 231 TARGET 
RUBIDIUM 85 TARGET 
SCANDIUM 45 TARGET 
SODIUM 23 TARGET 
TANTALUM 181 TARGET 
TELLURIUM 128 TARGET 
THORIUM 232 TARGET 
TIN 116 TARGET 
TUNGSTEN 186 TARGET 
URANIUM 233 TARGET 
URANIUM 234 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
YTTRIUM 89 TARGET 


Opacity 
Optical density measurements of gas targets, 7:34509 (KF— 
39 


TAU LEPTONS 
See TAU PARTICLES 


M.LT. - Tohuku beam dump chamber, 7:34568 (RL—81-042) 
TAU PARTICLES 
Lifetime 
Recent results from PEP, 7:35030 (SLAC-PUB—2829) 
TAUONS 
See TAU PARTICLES 


Environmental Transport 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
99 


Diagnostic Techniques 
Tagging fatty acids with 99m tecnetium. Final report for the 
period 1 October 1978 - 30 November 1980, 7:34812 (IAEA- 
R—2228-F) 
TECHNETIUM ISOTOPES 
Radionuclide Kinetics 
Studies in technetium chemistry applied to the practice of 
diagnostic nuclear medicine, 7:34805 
Radiopharmaceuticals 
Studies in technetium chemistry applied to the practice of 
diagnostic nuclear medicine, 7:34805 


TECHNOLOGY TRANSFER 
Meetings 
Challenge of the research complex, proceedings, 7:33979 
Challenge of the research complex, papers-communications, 
7:33980 
National Program Plans 
Challenge of the research complex, proceedings, 7:33979 
Challenge of the research complex, papers-communications, 
7:33980 
TEFLON 
Neutron Dosimetry 
Effects of hydrogenous and nonhydrogenous filters on the 
quality of a p(66)Be(49) neutron beam, 7:35151 


TEKTITES 
Hydridation 
Reaction between water and tektites, 7:34861 (IKF—39) 
TELESCOPE COUNTERS 
Corrections 
Temperature effect: correction coefficients for meson 
telescopes at Utrecht; cut-off rigidity 2.7 GV, 7:34577 
Performance Testing 
Development and performance testing of a time-of-flight 
telescope, 7:34586 (IKF—39) 
Temperature Dependence 
Temperature effect: correction coefficients for meson 
telescopes at Utrecht; cut-off rigidity 2.7 GV, 7:34577 
Time-of-Flight 
Development and performance testing of a time-of-flight 
telescope, 7:34586 (IKF—39) 
TELLURIUM 128 TARGET 
Neutron Reactions 
Investigation of the '°Te(n,y)!*°Te reaction on thermal 
neutrons, 7:35103 (INIS-SU—44) 
TELLURIUM 129 
Energy Levels 
Investigation of the 1**Te(n,y)'*°Te reaction on thermal 
neutrons, 7:35103 (INIS-SU—44) 
TEMPERATURE GRADIENTS 
Environmental Effects 
Wind and thermal effects on the flow of equatorial ocean 
currents. January, 1974-July, 1981 (citations from Oceanic 
Abstracts). Report for January 1974-July 1981, 7:34867 
(PB—81-872251) 
TEMPERATURE MEASUREMENT 
Feasibility Studies 
Monitoring temperatures in coal conversion and combustion 
processes via ultrasound, 7:32942 (ANL—81-62) 
TENNESSEE 
Air Pollution 
Analysis of sulfur dioxide excess at Gallatin Station 1 on April 
3-4, 1981, 7:33144 (TVA/ONR/ARP—82/8) 
Meteorology 
Analysis of sulfur dioxide excess at Gallatin Station 1 on April 
3-4, 1981, 7:33144 (TVA/ONR/ARP—82/8) 
Natural Gas Deposits 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 
TENNESSEE VALLEY AUTHORITY 
Economic Development 
Tennessee Valley Authority annual report, 1980. Report for 1 
October 79-30 September 80, 7:33947 (PB—81-183972) 
Research 
Tennessee Valley Authority annual report, 1980. Report for 1 
October 79-30 September 80, 7:33947 (PB—81-183972) 
TEREPHTHALIC ACID 
Adsorption 
Solid-surface-1 ence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 





Solid-surface-luminescence analysis. Progress report, January 1, 
1981-December 31, 1981, 7:34336 (DOE/ER/10624—2) 
TERRESTRIAL ECOSYSTEMS 
Research Programs 
Savannah River Ecology Laboratory, University of Georgia, 
annual report, 7:34706 (SRO—819-12) 





TEST FACILITIES 
Heat Transfer 


TEST FACILITIES 
LOCA simulation in NRU-heatup instrumentation package 
(PWR), 7:33922 (PNL-SA—8742) 
Heat Transfer 
Correlation between results of zone method and experiment in 
radiative heat transfer, 7:34031 
Modifications 
Operation and modification of the HEDL Neutron 
Radiography Facility (NRF), 7:34534 (HEDL-SA—2400- 
FP) 
Neutron Radiography 
Design of the fuels and materials examination facility (FMEF) 
neutron radiography facility for irradiated fuel (LMFBR), 
7:33822 (HEDL-SA—2403-FP) 
Operation 
Computer-based test system for the Tactical Airfield Attack 
Munition (TAAM) safing, arming, and fuzing system, 
7:34609 (UCRL—86639) 
Programming 
Software control program for 25 kw breadboard testing, 
7:34482 (NASA-TM—82430) 
Remote Viewing Equipment 
Video probe systems for the slabe core test facility (PWR; 
BWR), 7:33916 (NUREG/CR—2351) 
TETRAHYDROFURAN 
Complexes 
ESR studies of surface adsorption and catalysis under ultra- 
high-vacuum conditions. Progress report, March 1, 1981- 
February 28, 1982, 7:34361 (DOE/ER/04991—3) 
TEXAS 
Air Pollution 
Evaluation of Texas Air Control Board management and 
operations systems requirements. Part I: identification of 
TACB data needs. Final report, 7:34661 (PB—81-180945) 
Evaluation of Texas Air Control Board management and 
operations systems requirements. Part II: appendices to the 
Part I report. Final report, 7:34662 (PB—81-180952) 
Geochemical Surveys 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Tucumcari NTMS Quadrangle, New 
Mexico/Texas, 7:33323 (GJBX—183-81) 
TFTR REACTORS 
Vacuum Systems 
Design and fabrication of the vacuum vessel for the tokamak 
fusion test reactor, 7:35251 


Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Oscillator Strengths 
Measurements of spontaneous-emission rates in atomic 
thallium, 7:34999 
THERAPY 
See also RADIOTHERAPY 
Electric Probes 
Multipolar corneal-shaping electrode (Patent), 7:34771 
THERMAL CONDUCTIVITY 
Mathematical Models 
Estimation of in-situ thermal conductivities from temperature 
gradient measurements, 7:33260 (LBL—13185) 
THERMAL EFFLUENTS 
Biological Effects 
Evaluation of short-term exposure to heated water and 
chlorine for control of the Asiatic clam (Corbicula fluminea), 
7:33758 (ORNL/TM—7808) 
THERMAL ENERGY STORAGE EQUIPMENT 
A 250 m3 hete420ogeneous water/pebble store (stockage 
heterogene eau/pierres de 250 m3). Final report, 7:33722 
(PB—82-123340) 


Molten salt thermal energy storage subsystem for solar thermal 
central receiver plants, 7:33678 (SAND—82-8002) 
Heat Transfer 
Parametric study of thermal storage containing rocks or fluid 
filled cans for solar heating and cooling, phase 2. Final 
report, 7:33721 (NASA-CR—161841) 
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Molten Salts 
Molten salt thermal energy storage subsystem for solar thermal 
central receiver plants, 7:33678 (SAND—82-8002) 
Testing 
Molten salt thermal energy storage subsystem for solar thermal 
central receiver plants, 7:33678 (SAND—82-8002) 
THERMAL INSULATION 
Performance Testing 
Investigation of attic-insulation effectiveness using actual 
energy-consumption data, 7:34049 (CONF-811222—1) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Environmental Effects 
Evaluation of R. Paul Smith Steam Electric Station thermal 
discharge effects on finfish and macroinvertebrate 
communities, summer/fall 1980. Final report, 7:34737 (PB— 
81-186710) 
Environmental Impacts 
Benthic and fish studies to assess thermal impacts of the H. A. 
Wagner Steam Electric Station, Patapsco River, Maryland, 
1980-1981. Final report, 7:34813 (PB—82-143876) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
WOOD-FUEL POWER PLANTS 
Control Systems 
Dynamic response of an oxygen-enriched MHD-steam power 
plant with conventionally-based control, 7:34023 (ANL—81- 
62) 
Cooling Towers 
Field studies of cooling-tower-condensate scavenging, 7:33779 
(PNL-SA—8375) 


Manual on basic electrical design features for thermal power 
stations, 7:33760 (PB—82-143108) 
Operation 
Coordination of hydro and thermal generation resources at the 
Los Angeles Department of Water and Power, 7:33538 
(CONF-8106137—Vol.2) 
Reliability 
Analytical models for the investigation of reliability in power 
plant systems, 7:33757 (KFK—2999) 
THERMAL RADIATION 
Simulation 
Simulation of nuclear thermal radiation with high intensity 
flashlamps. Topical report 27 March 1978-26 January 1979, 
7:34633 (AD-A—108749/3) 
THERMAL STRESSES 
Stress Analysis 
Unsteady thermal stresses in a polygonal cylinder with a 
circular hole due to time-dependent heat generation, 7:34434 
THERMIONIC CONVERTERS 


DOE Advanced Thermionic Technology Program. Progress 
report No. 48, July, August, September 1981, 7:34032 (TE— 
4258-158-82) 

Performance Testing 

DOE Advanced Thermionic Technology Program. Progress 
report No. 48, July, August, September 1981, 7:34032 (TE— 
4258-158-82) 

THERMIONIC EMISSION 
Measuring Instruments 

Design of an instrument for the measurement of the total 
thermal emission of building materials in room temperature, 
7:34051 (INIS-mf—6851) 

THERMOCHEMICAL PROCESSES 
Catalysts 

The impact of R and D in the area of catalysis on the 
development of thermochemical cycles. Final report June 
1979-November 1980, 7:33443 (PB—82-153461) 
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THERMOCOUPLES 
Comparative Evaluations 
Monitoring temperatures in coal conversion and combustion 
processes via ultrasound, 7:32942 (ANL—81-62) 
THERMOLUMINESCENT DOSIMETRY 
Accuracy 


Postal dose intercomparison for high energy X-rays and 
electrons with TLD, 7:35146 (AEA-TECDOC—249) 
Comparative Evaluations 
IAEA/WHO thermoluminescent dosimetry intercomparison 
used for the improvement of clinical dosimetry, 7:34757 
(IAEA-TECDOC—249) 
THERMOMETERS 
Comparative Evaluations 
Monitoring temperatures in coal conversion and combustion 
processes via ultrasound, 7:32942 (ANL—81-62) 
THERMONUCLEAR DEVICES 
See also STELLARATORS 
TOKAMAK DEVICES 
Magnetic Field Configurations 
Physical properties of compact toroids generated by a coaxial 
source, 7:35213 
THERMONUCLEAR FUELS 
Ablation . 
PELREF. A numerical code for computing the ablated state of 
a refueling pellet, 7:35239 (RISO-M—2219) 
THERMONUCLEAR POWER PLANTS 
Cost Benefit Analysis 
Power plant design for inertial confinement fusion: 
Implications for pellets, 7:35267 


Power plant design for inertial confinement fusion: 
Implications for pellets, 7:35267 
Fuel Pellets 
Power plant design for inertial confinement fusion: 
Implications for pellets, 7:35267 
Inertial Confinement 
Power plant design for inertial confinement fusion: 
Implications for pellets, 7:35267 
THERMONUCLEAR REACTIONS 
Cross Sections 
Low-energy nuclear fusion data and their relation to magnetic 
and laser fusion, 7:35275 
Temperature Dependence 
Low-energy nuclear fusion data and their relation to magnetic 
and laser fusion, 7:35275 
THERMONUCLEAR REACTOR MATERIALS 
Materials Testing 
Irradiation test facilities, 7:35218 (DOE/ER—0046/8-Vol.1) 
Materials issues in the Fusion Engineering Device, 7:35228 
(HEDL-SA—2471) 
Neutron Reactions 
Dosimetry and damage parameters, 7:35219 (DOE/ER— 
0046/8-Vol.1) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also DOUBLET REACTORS 
E-BEAM TYPE REACTORS 
I-BEAM TYPE REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 
Charged-Particle Transport 
Numerical simulation of fueling in tokamaks, 7:35200 
Dictionaries 
Glossary of fusion energy, 7:35164 (DOE/TIC—10192-Rev. 1) 
Fuel Pellets 
Numerical simulation of fueling in tokamaks, 7:35200 
Fuel Systems 
Numerical simulation of fueling in tokamaks, 7:35200 
Heat Pipes 
Heat pipes for use in a magnetic field (Patent), 7:35276 


Heat Transfer 
Twentieth national heat transfer conference, 7:35279 
Plasma Density 
Numerical simulation of fueling in tokamaks, 7:35200 
Plasma Simulation 
Numerical simulation of fueling in tokamaks, 7:35200 
Reactor Fueling 
PELREF. A numerical code for computing the ablated state of 
a refueling pellet, 7:35239 (RISO-M—2219) 
Reviews 
Fusion and fission breeder reactors. The IIASA report RR-77- 
8 reviewed and updated, 7:35238 (Rijnhuizen—8 1-129) 
Superconducting Magnets 
Report of results on the research and development work 1979 
of the Institute for Technical Chemistry, 7:35233 (KFK— 
2933) 
Thermonuclear Reactor Walls 
Radiation effects in materials for fusion reactors, 7:35258 
Vacuum Systems 
Tritium-compatible high-vacuum pumping system, 7:35248 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERTERS 
Efficiency 
Analysis of the efficiency of thermophotovoltaic converters, 
7:33601 (CNEN-RT/ING—80-29) 
THERMOPLASTICS 
Mechanical Properties 
West Europe report: science and technology, No. 72, 7:33655 
(JPRS—78876) 
THERMOS REACTOR 
District Heating 
THERMOS, district central heating nuclear reactors, 7:33842 
(CEA-CONF—5668) 
THF 
See TETRAHYDROFURAN 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOBACILLUS FERROXIDANS 
Inhibition 
Field evaluation of a bactericidal treatment to control acid 
drainage, 7:33174 
THIOETHERS 
See SULFIDES 
THIONAPHTHENES 
Hydrogenation 
Hydrogenation of aromatic compounds catalyzed by sulfided 
CoO-MoOs/y-Al2Os, 7:34369 
THORIUM 
Environmental Transport 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
Radiometric Surveys 
Evaluation of uranium geochemical anomalies in the Charlotte 
1°x 2°NTMS quadrangle, 7:33321 (DPST—81-141-4) 
THORIUM 232 
Dosimetry 
Dose function of an isolated point isotropic alpha-particle 
source in the pulmonary tissue, 7:34791 (INIS-SU—39) 
High Spin States 
Coulomb excitation of high spin states in ?°?Th, ***U and **U, 
7:35128 (IKF—39) 
THORIUM 232 TARGET 
Neutron Reactions 
Total neutron cross sections of heavy nuclei, 7:35126 
THORIUM COMPOUNDS 
Thermodynamic Properties 
Selected values of chemical thermodynamic properties: 
compounds of uranium, protactinium, thorium, actinium, and 
the alkali metals. Final report, 7:34362 (PB—81-223463) 
THORIUM ISOTOPES 
Radioactivity 
Emissions of naturally occurring radioactivity: fireclay mine 
and refractory plant, 7:34688 (PB—81-187742) 





THORIUM OXIDES 
Catalytic Effects 


THORIUM OXIDES 
Catalytic Effects 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
Comparative Evaluations 
Development of a demonstration reactor using thoria as a 
Fischer-Tropsch catalyst, 7:32987 (UCID—19286) 
THREE MILE ISLAND-1 REACTOR 
Fuel Pools 
Assessment of stress-corrosion cracking in a spent-fuel pool 
pipe, 7:33810 (PNL-SA—8995) 


Assessment of stress-corrosion cracking in a spent-fuel pool 

pipe, 7:33810 (PNL-SA—8995) 
THREE MILE ISLAND-2 REACTOR 
Activity Levels 

Estimated source terms for radionuclides and suspended 
particulates during TMI-2 defueling operations report on 
Phase I, 7:33807 (GEND-INF—019) 

Level Indicators 

Field measurements and interpretation of TMI-2 
instrumentation: CF-2-LT2, 7:33805 (GEND-INF—017- 
Vol.5) 

Primary Coolant Circuits 

Estimated source terms for radionuclides and suspended 
particulates during TMI-2 defueling operations report on 
Phase I, 7:33807 (GEND-INF—019) 

Reactor Accidents 

Application of the MOLE in post-nuclear accident 

characterization, 7:33882 (EGG-M—08881) 
Reactor Instrumentation 

Field measurements and interpretation of TMI-2 
instrumentation: CF-2-LT4, 7:33804 (GEND-INF—017- 
Vol.4) 

Field measurements and interpretation of TMI-2 
instrumentation: IC-10-dPT, 7:33806 (GEND-INF—017- 
Vol.6) 

Reactor Maintenance 

Estimated source terms for radionuclides and suspended 
particulates during TMI-2 defueling operations report on 
Phase I, 7:33807 (GEND-INF—019) 

THREE-BODY PROBLEM 
Blankenbecler-Sugar Equations 

Relativistic formulations with Blankenbecler-Sugar reduction 
technique for the three-particle system, 7:35160 (FIAS-R— 
67) 

THROMBOPOIESIS 
Biological Radiation Effects 
Megakaryocytopoiesis in vivo, 7:34807 
Reviews 
Megakaryocytopoiesis in vivo, 7:34807 
THYROXINE 
Radioimmunoassay 

Studies on the preparation of sup(99m)Tc labelled medical 
tracer compounds: Pt. 2. Quality control of T, 
radioimmunoassay kit, 7:34766 (KAERI/RR—200/80) 

TIDE 

Global ocean tides. Part VII. The diurnal principal solar tide 
(P1), atlas of tidal charts and maps. Final report, 7:33739 
(AD-A—105612/6) 

TIME-OF-FLIGHT SPECTROMETERS 
Optimization 

Optimization of the GSI focusing time-of-flight spectrometer, 

7:34585 (IKF—39) 
Performance Testing 

Development and performance testing of a time-of-flight 

telescope, 7:34586 (IKF—39) 
TIME-TO-AMPLITUDE CONVERTERS 
Counting Rates 

Time spectra analysis at high stop-rates of the time-to- 

pulseheight converter, 7:35015 (IKF—39) 


Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Electropolishing 
Electron loss study of the native oxide of tin, 7:34987 
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Oxidation 
Electron loss study of the native oxide of tin, 7:34987 
TIN 115 
Energy Levels 
Analyzing powers to valence and inner neutron hole states in 
118Sn via the ™*Sn(d,t) reaction (vector polarized deuteron 
beam), 7:35104 (ISN—80-36) 
TIN 116 TARGET 
Deuteron Reactions 
Analyzing powers to valence and inner neutron hole states in 
115Sn via the ™*Sn(d,t) reaction (vector polarized deuteron 
beam), 7:35104 (ISN—80-36) 
TIN ALLOYS 
See also TIN BASE ALLOYS 
Fabrication 
Improved method of preparing composite superconducting 
wire (Patent), 7:34432 
Photoemission 
Photoemission studies of clean and oxidized Nb and NbsSn, 
7:34311 
TIN BASE ALLOYS 
Ton Collisions 
Surface composition of a tin—lead alloy, 7:34365 
Oxidation 
Surface composition of a tin—lead alloy, 7:34365 
Quantitative Chemical Analysis 
Surface composition of a tin—lead alloy, 7:34365 
Thermodynamic Properties 
Surface composition of a tin—lead alloy, 7:34365 
TIN CHLORIDES 
Neutron Diffraction 
Soft mode and central peak in the cubic high temperature 
phase of KeSnCls, 7:34298 (KFK—3051) 
Vibrational States 
Soft mode and central peak in the cubic high temperature 
phase of K2SnCle, 7:34298 (KFK—3051) 
TIN COMPLEXES 
Extrusion 
Superconducting and mechanical properties of cold 
hydrostatically extruded monofilamentary NbsSn wires, 
7:34290 (DOE/ER/10367—5) 
Mechanical Properties 
Superconducting and mechanical properties of cold 
hydrostatically extruded monofilamentary NbsSn wires, 
7:34290 (DOE/ER/10367—S) 
TIN OXIDES 
Auger Electron Spectroscopy 
Electron loss study of the native oxide of tin, 7:34987 
Catalytic Effects 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Electron Spectroscopy 
Electron loss study of the native oxide of tin, 7:34987 
Energy Losses 
Electron loss study of the native oxide of tin, 7:34987 
Ion Microprobe 
Electron loss study of the native oxide of tin, 7:34987 
Quantitative Chemical Analysis 
Electron loss study of the native oxide of tin, 7:34987 
TIN SULFIDES 
Electric Conductivity 
Magnetic field induced superconductivity, 7:34228 
Magnetic Susceptibility 
Magnetic field induced superconductivity, 7:34228 
Superconductivity 
Magnetic field induced superconductivity, 7:34228 
Magnetic-field-induced superconductivity, 7:34273 
TIRES 
Recycling 
Solid waste reclamation and recycling: tires. 1964-December, 
1981 (citations from the NTIS data base), 7:34137 (PB—82- 
803727) 
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TISSUE CULTURES 
Biological Radiation Effects 
US plant and radiation dosimetry experiments flown on the 
soviet satellite COSMOS 1129. Final report, 7:34796 
(NASA-TM—81288) 
TITANIUM 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Chemical Vapor Deposition 
Design of first walls and beam dumps for Tandem Mirror 
Experiment Upgrade, 7:35205 


Gettering experience in ISX or titanium is good for your 
health, 7:35259 
Vacuum Coating 
Design of first walls and beam dumps for Tandem Mirror 
Experiment Upgrade, 7:35205 
Vacuum Evaporation 
Design of first walls and beam dumps for Tandem Mirror 
Experiment Upgrade, 7:35205 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Corrosion Resistance 
Corrosion of materials and scaling in low-salinity East Mesa 
geothermal brines. Report of investigations/1981, 7:33738 
(PB—81-181638) 
Crack Propagation 
Surface reactions and fatigue crack growth. Technical report, 
7:34191 (AD-A—109296/4) 
TITANIUM BASE ALLOYS 
Crack Propagation 
Comparison of notch-stress with strain-controlled low cycle 
fatigue of alpha-beta titanium alloys. Memorandum report, 
7:34190 (AD-A—108548/9) 
Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 
Physical Radiation Effects 
Radiation effects in materials for fusion reactors, 7:35258 
TITANIUM CARBIDES 
Sintering 
Liquid-phase densification of titanium carbide - nickel 
composites, 7:34275 (LBL—13580) 
TITANIUM OXIDES 
See also PEROVSKITE 
Catalytic Effects 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Optical Properties 
Recent developments in reactively sputtered optical thin films, 
7:34300 (PNL-SA—9859) 
Vapor Deposited Coatings 
Recent developments in reactively sputtered optical thin films, 
7:34300 (PNL-SA—9859) 
TITANIUM SULFIDES 
Charge Density 
Electronic charge density and bonding in two NiAs-type 
solids: TiS and VS, 7:35153 
Electronic Structure 
Electronic charge density and bonding in two NiAs-type 
solids: TiS and VS, 7:35153 
TMR REACTORS 
Breeding Ratio 
Preliminary calculations for testing a fission/fusion hybrid 
blanket module in a fission reactor: Addendum 1, 7:35224 
(EGG-PHYS—5615(Add.1)) 
Neutron Transport Theory 
Comparison of computed reaction rates using different 
methods and data for the STARFIRE and TMHR 
benchmark blankets, 7:35225 (EGG-PHYS—5654) 
Superconducting Magnets 
Comparative end-plug study for tandem mirror reactors, 
7:35241 (UCID—19271) 
TMX DEVICES 
Absorption 
Plasma generation in gas box fueling for tandem mirrors, 
7:35201 


LLNL tandem mirror experiment (TMX) upgrade vacuum 
system, 7:35252 


Design of first walls and beam dumps for Tandem Mirror 
Experiment Upgrade, 7:35205 
Performance 
Design of first walls and beam dumps for Tandem Mirror 
Experiment Upgrade, 7:35205 
Plasma Macroinstabilities 
Ideal magnetohydrodynamic stability of axisymmetric mirrors, 
7:35211 (SAI—254-81-424-LJ/PRI-37) 
Vacuum Systems 
LLNL tandem mirror experiment (TMX) upgrade vacuum 
system, 7:35252 
Walls 
Design of first walls and beam dumps for Tandem Mirror 
Experiment Upgrade, 7:35205 
Plasma generation in gas box fueling for tandem mirrors, 
7:35201 
TOBACCO MOSAIC VIRUS 
Structural Chemical 
Evaluation of high-resolution features in images of negatively 
stained Tobacco Mosaic Virus, 7:34776 
TOGO 
Small-Scale Hydroelectric Power Plants 
Small hydropower study for Togo, 7:33500 (CONF-8106137— 
Vol.2) 
TOKAMAK DEVICES 
See also SPHEROMAK DEVICES 
Charged-Particle Transport 
Numerical simulation of fueling in tokamaks, 7:35200 
Fuel Pellets 
Numerical simulation of fueling in tokamaks, 7:35200 
Fuel Systems 
Fueling of magnetic confinement devices, 7:35199 
Numerical simulation of fueling in tokamaks, 7:35200 
High-Frequency Heating 
Observation of lower hybrid current drive in the JIPP T2 
Torus:C, 7:35177 (IPPJ—524) 
Hybrid Systems 
Tokamak-stellarator hybrid configurations with unlinked 
helical coils, 7:35232 (IPPJ—529) 
Ion Temperature 
Fast ion diagnostic’s neutral beam injector on the poloidal 
divertor experiment, 7:35193 
Leak Detectors 
He leak detection in the presence of deuterium background in 
tokamak vacuum systems, 7:35250 
Leak testing program of the doublet III project, 7:35253 
Leak Testing 
Leak testing program of the doublet III project, 7:35253 
Microwave Radiation 
Investigation of the microwave emission from the PRETEXT 
tokamak, 7:35172 (DOE/ET/53042—11) 
Neutral Beam Sources 
Fast ion diagnostic’s neutral beam injector on the poloidal 
divertor experiment, 7:35193 
Nuclear Data Collections 
ADL! - an atomic data library for use in computing the 
behaviour of plasma devices including fusion reactors, 
7:35165 (AAEC/E—S515) 
Plasma Density 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
Numerical simulation of fueling in tokamaks, 7:35200 
Plasma Diagnostics 
Fast ion diagnostic’s neutral beam injector on the poloidal 
divertor experiment, 7:35193 
Instrument for synchronizing plasma diagnostic measurements 
with tokamak internal disruptions, 7:35189 
Plasma Sheath 
Edge cooling of hot plasma with the help of radio frequency 
wave, 7:35176 (IPPJ—523) 
Plasma Simulation 
Numerical simulation of fueling in tokamaks, 7:35200 





TOKAMAK TYPE REACTORS 
Power Supplies 


Power Supplies 
Simplified ohmic-heating circuit for tokamaks, 7:35222 
(DOE/ET/53042—S) 
Reviews 
Fueling of magnetic confinement devices, 7:35199 
Thermal Conductivity 
Ion thermal conductivity for a pure tokamak plasma, 7:35171 
(DOE/ET/53036—32) 
Vacuum Systems 
He leak detection in the presence of deuterium background in 
tokamak vacuum systems, 7:35250 
Unique design of Doublet and Big Dee vacuum vessels, 
7:34481 
Walls 
Hydrogen and helium pumping by plasma-wall interaction, 
7:35202 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 
STARFIRE TOKAMAK 
TFTR REACTORS 


Construction 
Fusion Engineering Device frame seal welder and cutter, 
7:35223 (EGG-M—0848 1) 
Design 
Recent progress in fusion-fission hybrid reactor design studies, 
7:35271 
Materials Testing 
Materials issues in the Fusion Engineering Device, 7:35228 
(HEDL-SA—2471) 
Mechanical Structures 
Fusion Engineering Device frame seal welder and cutter, 
7:35223 (EGG-M—08481) 
Plasma Density 
Neutral density measurements in doublet III, 7:35194 
Plasma Pressure 
Neutral density measurements in doublet III, 7:35194 
Specifications 
Materials issues in the Fusion Engineering Device, 7:35228 
(HEDL-SA—2471) 
Superconducting Magnets 
Team One (GA/MCA) effort of the DOE 12 Tesla Coil 
Development Program. Progress report, April 1-September 
30, 1981, 7:35226 (GA-A—16526) 
TOLUENE 
Combustion Products 
Synthetic fuel effects in continuous combustion systems: an 
experimental study of fuel nitrogen conversion in jet-stirred 
combustors, 7:33447 (CONF-820304—7) 
TOMATOES 
Processing 
Hyperfiltration and energy in the food industry. Final report, 
Phase I, 7:34108 (DOE/CS/40264—T2) 
TOSCO PROCESS 
Energy Analysis 
Application of HTGR process heat to oil-shale retorting, 
7:33845 (GEFR-SP—239) 
TOWER FOCUS COLLECTORS 
Commercialization 
User views on solar thermal central receivers, 7:33672 
(SAND—82-8002) 
Computer Codes 
DELSOL 2: a computer code for calculating the optical 
performance and optimal system design for solar thermal 
central receiver plants, 7:33671 (SAND—82-8002) 
Computer-Aided Design 
DELSOL 2: a computer code for calculating the optical 
performance and optimal system design for solar thermal 
central receiver plants, 7:33671 (SAND—82-8002) 
Surveys 
User views on solar thermal central receivers, 7:33672 
(SAND—82-8002) 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 


ERA Vol. 7, No. 13 / 2228 


Central Receivers 
500 Kw central receiver system (CRS) of the small solar 
power systems project (SSPS) almeria, 7:33663 (SAND—82- 
8002) 
Cogeneration 
Conceptual design of a solar cogeneration facility at Pioneer 
Mill Co., Ltd, 7:33666 (SAND—82-8002) 
Conceptual design of a solar cogeneration facility in 
southwestern Kansas, 7:33667 (SAND—82-8002) 
Fort hood solar cogeneration facility conceptual design study, 
7:33668 (SAND—82-8002) 
Solar central receiver cogeneration program, 7:33665 
(SAND—82-8002) 
Commercialization 
Financial aspects of central receiver systems, 7:33669 
(SAND—82-8002) 
Construction 
Themis status, 7:33662 (SAND—82-8002) 
Design : 
Conceptual design of a solar cogeneration facility at Pioneer 
Mill Co., Ltd, 7:33666 (SAND—82-8002) 
Conceptual design of a solar cogeneration facility in 
southwestern Kansas, 7:33667 (SAND—82-8002) 
Solar project at Almeria nears completion, 7:33656 (JPRS— 
78876) 
West Europe report: science and technology, No. 72, 7:33655 
(JPRS—78876) 
Economics 
Financial aspects of central receiver systems, 7:33669 
(SAND—82-8002) 
Financing 
Third party financing of central receiver repowering projects, 
7:33670 (SAND—82-8002) 
Heliostats 
500 Kw central receiver system (CRS) of the small solar 
power systems project (SSPS) almeria, 7:33663 (SAND—82- 
8002) 
Technology Assessment 
Technical overview central receiver program, 7:33659 
(SAND—82-8002) 
Testing 
Themis status, 7:33662 (SAND—82-8002) 
Thermal Energy Storage Equipment 
Molten salt thermal energy storage subsystem for solar thermal 
central receiver plants, 7:33678 (SAND—82-8002) 


TOXICITY 


Data Base Management 
Statistical database management for ecosystem-effects analysis, 
7:33273 (CONF-811208—4) 


TRACK DETECTORS (DIELECTRIC) 


See DIELECTRIC TRACK DETECTORS 


TRACKS 


See PARTICLE TRACKS 


TRANSDUCERS 


Gas line PZT power transducer. Final report, October 1980- 
June 1981, 7:33301 (PB—82-133323) 


TRANSFER (ELECTRON) 


See ELECTRON TRANSFER 


TRANSFER (HEAT) 


See HEAT TRANSFER 


TRANSIENTS 


Data Processing 


Application of the bootstrap estimator to transient response 
data, 7:33926 (UCRL—15429) 


TRANSITION ELEMENT COMPLEXES 


Radiolysis 
Reactions of aliphatic free radicals with transition metal 
complexes, 7:34397 (IA—1364) 


TRANSITION ELEMENT COMPOUNDS 


Entropy 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
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Equilibrium 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
Formation Heat 
Thermodynamic review and calculations - alkali-metal oxide 
systems with nuclear fuels, fission products, and structural 
materials, 7:34370 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSONIC FLOW 
Numerical Solution 
Accelerated finite-volume calculation of transonic potential 
flows, 7:34470 
TRANSPORTATION SECTOR 
Bibliographies 


Transportation energy activities of the U.S. Department of 
Transportation, 2nd edition: a technical assistance directory 
of programs, projects, and contacts, 7:34098 (PB—82- 
148669) 

Directories 

Transportation energy activities of the U.S. Department of 
Transportation, 2nd edition: a technical assistance directory 
of programs, projects, and contacts, 7:34098 (PB—82- 
148669) 

Energy Conservation 

Making of a policy, 7:34081 (NP—2902048) 
Energy Policy 

Making of a policy, 7:34081 (NP—2902048) 

Towards an energy policy: a resume, 7:34086 (NP—2902048) 
Fuel Consumption 

Road vehicles of the future, 7:34141 (NP—2902048) 
Government Policies 

Oil dependency of traffic transport: a long-range systems- 

dynamics result analysis, 7:34103 (PB—82-156134) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
Bibliographies 
Published results of the program of university research. 
Transportation research results, 7:34088 (PB—81-210130) 
Fuel Economy 
Transport and the consumer, 7:34085 (NP—2902048) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Delayed Neutron Analysis 

Photon interrogation for bulk measurement of transuranic 

materials, 7:33427 (EGG-M—06081) 
Nuclear Materials Management 

Photon interrogation for bulk measurement of transuranic 

materials, 7:33427 (EGG-M—06081) 
Nuclear Reaction Analysis 

Well-logging instrumentation, 7:34343 (PNL-SA—10023) 

TTMENT (THERAPY) 


See THERAPY 
TREES 
See also COTTONWOODS 
FRUIT TREES 
OAKS 
PINES 
POPLARS 
SYCAMORES 
Cultivation Techniques 
Comparison of broadcast seeding and spot seeding of black 
locust on Eastern Kentucky mine soil, 7:33164 
Growth 
Differential performance of trees planted on reclaimed surface 
mined land, 7:33166 
Trees respond to sewage sludges in reforestation of acid spoil, 
7:33169 
Revegetation 
Detrital processes controlling the accumulation of forest floor 
litter on black locust revegetated surface mines in north 
central West Virginia, 7:33176 
Survival Time 
Differential performance of trees — on reclaimed surface 
mined land, 7:33166 


TRIGA-2-BANDUNG REACTOR 
Activation Detectors 
Reaction rate of Lazy Susan and pneumatic in the Bandung 
Triga Mark 2 reactor, 7:33870 (INIS-mf—6854) 
Channels 
Reaction rate of Lazy Susan and pneumatic in the Bandung 
Triga Mark 2 reactor, 7:33870 (INIS-mf—6854) 
TRIGGER CIRCUITS 
CAMAC System 
Use of the ECL-CAMAC trigger processor system for recoil 
missing mass triggers at the tagged photon spectrometer at 
Fermilab, 7:34529 (CERN—81-07) 


Fast Amsterdam multiprocessor (FAMP) system hardware, 
7:34522 (CERN—81-07) 
Fast Amsterdam multiprocessor (FAMP) operation system, 
7:34523 (CERN—81-07) 
Fast processor for DI-lepton triggers, 7:34530 (CERN—81-07) 
Review of programmable systems associated with Fermilab 
experiments, 7:34528 (CERN—81-07) 
Trigger processor for ARGUS, 7:34531 (CERN—81-07) 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN STORAGE RINGS 
Research 
Physics possibilities at TRISTAN, 7:35023 (DOE/ER/40033— 
12) 
TRITICUM 
See WHEAT 
TRITIUM 
Breeding 
Preliminary calculations for testing a fission/fusion hybrid 
blanket module in a fission reactor: Addendum 1, 7:35224 
(EGG-PHYS—5615(Add.1)) 
Data Compilation 
Status of physical data on tritium and its behavior in fusion 
related systems, 7:35237 (PNL-SA—9604) 


Organic getter for tritium, 7:35249 
Hydrogenation 

Organic getter for tritium, 7:35249 
Mass Spectroscopy 

Well-logging instrumentation, 7:34343 (PNL-SA—10023) 
Physical Properties 

Status of physical data on tritium and its behavior in fusion 

related systems, 7:35237 (PNL-SA—9604) 


Tritium-compatible high-vacuum pumping system, 7:35248 
Radiochemistry 
Miscellaneous new tritiated organic compounds, 7:34404 (IA— 
1364) 
New labellings in the field of antidepressants, 7:34407 (IA— 
1364) 
Synthesis of tritium-labelled natural prostaglandins, 7:34408 
(INIS-mf—6828) 
Tritiated androstanediol monosulfate, 7:34405 (IA—1364) 
TRITIUM COMPOUNDS 
Miscellaneous new tritiated organic compounds, 7:34404 (IA— 
1364) 
Chemical Preparation 
New labellings in the field of antidepressants, 7:34407 (IA— 
1364) 
Tritiated androstanediol monosulfate, 7:34405 (IA—1364) 
Chemical Reaction Yield 
Organic getter for tritium, 7:35249 
Photolysis 
Tritium recovery from contaminated water via infrared laser 
multiple-photon dissociation, 7:33434 (UCRL—85982) 
TRITIUM RECOVERY 
Tritium recovery from contaminated water via infrared laser 
multiple-photon dissociation, 7:33434 (UCRL—85982) 
TRIUMF CYCLOTRON 
Pion Beams 
The (p,7) program at TRIUMF: past, present, and future, 
7:35090 (TRI-PP—81-60) 





TRUCKS 
Certification 


TRUCKS 
Certification 

Application for certification 1981 model year heavy duty 
gasoline vehicles - General Motors Corporation, 7:34153 
(PB—81-166423) 

Application for certification 1981 model year heavy-duty 
gasoline vehicles - International Harvester Corporation, 
7:34154 (PB—81-166431) 


Truck design optimization project. Phase II: Type I truck test 
results report. Technical report Apr-Sep 80, 7:34099 (PB— 
82-152000) 

Truck design optimization project. Phase II: Type II Truck 
test results report. Technical report Apr-Dec 80, 7:34100 
(PB—82-152018) 

Fuel Consumption 

Truck design optimization project. Phase II: Type I truck test 
results report. Technical report Apr-Sep 80, 7:34099 (PB— 
82-152000) 

Performance Testing 

Truck design optimization project. Phase II: Type I truck test 
results report. Technical report Apr-Sep 80, 7:34099 (PB— 
82-152000) 

Truck design optimization project. Phase II: Type II Truck 
test results report. Technical report Apr-Dec 80, 7:34100 
(PB—82-152018) 

TRYPANOSOMES 
Radioimmunoassay 

Target oriented drugs against leishmania. Annual summary 
report no. 2, 1 May 1980-30 April 1981, 7:34752 (AD-A— 
100731/9) 

TRYPANOSOMIASIS 
Diagnosis 


Target oriented drugs against leishmania. Annual summary 
report no. 2, 1 May 1980-30 April 1981, 7:34752 (AD-A— 
100731/9) 

TSL PROCESS 
Fundamental aspects of an integrated two stage liquefaction 
process, 7:33038 
TTF-TCNQ 
(Tetrathiafulvalene tetracyanoquinodimethane.) 
Electric Conductivity 

Interchain electron-electron scattering in a one-dimensional 

charge-transfer conductor, 7:34321 
Electron-Electron Collisions 
Interchain electron-electron scattering in a one-dimensional 
charge-transfer conductor, 7:34321 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Cold Working 
Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel (LMFBR), 
7:33827 (ORNL/TM—8009) 
Drawing 
Fabrication, evaluation, and inspection of cold-reduced and 
cold-drawn tubes of modified 9 Cr-1 Mo steel (LMFBR), 
7:33827 (ORNL/TM—8009) 
Mechanical Vibrations 
DOE/ANL/HTRI heat-exchanger tube-vibration data bank 
(addendum 2), 7:34107 (ANL-CT—80-3(Add.2)) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Mechanical Properties 
Cylindrical in situ tests (CIST) 20 and 21: analysis report. Final 
report, 7:34629 (AD-A—108268/4) 
Radionuclide Migration 
Solute transport in porous media with immobile-water zones, 
7:33410 (NUREG/CP—0022) 
TUNGSTEN 

Adhesion 

Low-temperature chemical vapor deposition of tungsten from 
tungsten hexacarbonyl, 7:35261 

Catalytic Effects 

Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
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Chemical Vapor Deposition 
Fabrication of thin-wall, freestanding inertial confinement 
fusion targets by chemical vapor deposition, 7:35247 
Low-temperature chemical vapor deposition of tungsten from 
tungsten hexacarbonyl, 7:35261 
Fatigue 
Tensile and low-cycle fatigue measurements on cross-rolled 
tungsten, 7:34193 (CONF-810831—82) 
Tensile Properties 
Tensile and low-cycle fatigue measurements on cross-rolled 
tungsten, 7:34193 (CONF-810831—82) 
TUNGSTEN 186 TARGET 
Neutron Reactions 
Total cross section of tungsten 186 in the eV range and 
neutron polarizability, 7:35107 (INIS-SU—44) 
TUNGSTEN ALLOYS 
Fabrication 
As-quenched microstructure and tempering behavior of rapidly 
solidified tungsten steels, 7:34245 
Mechanical Properties 
As-quenched microstructure and tempering behavior of rapidly 
solidified tungsten steels, 7:34245 
Microstructure 
As-quenched microstructure and tempering behavior of rapidly 
solidified tungsten steels, 7:34245 
TURBINE BLADES 
Aerodynamics 
Aeroelastic analysis of a troposkien-type wind turbine blade, 
7:33745 (NASA-CR—165764) 
Roughness 
Effect of rotor-blade thickness and surface finish on the 
performance of a small axial-flow turbine, 7:34142 
(DOE/NASA/51040—34) 
Thickness 
Effect of rotor-blade thickness and surface finish on the 
performance of a small axial-flow turbine, 7:34142 
(DOE/NASA/51040—34) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
Quality Assurance 
Standard equipment specification preparation, 7:33587 (CONF- 
8106137—Vol.2) 
Specifications 
Standard equipment specification preparation, 7:33587 (CONF- 
8106137—Vol.2) 
Standardization 
Small scale hydropower examples of the latest low head 
hydroelectric projects under construction and in operation, 
7:33529 (CONF-8106137—Vol.2) 
Standard equipment specification preparation, 7:33587 (CONF- 
8106137—Vol.2) 
TYPE-II SUPERCONDUCTORS 
Green Function 
Elastic Green's function for the pinned flux-line lattice in a 
type II superconductor*, 7:35158 
Magnetic Flux 
Elastic Green's function for the pinned flux-line lattice in a 
type II superconductor*, 7:35158 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
UJM 

See JET MODEL 
UKAEA-DIDO REACTOR 

See DIDO REACTOR 
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ULTRASONIC TESTING 
Evaluation of flaw characteristics and their influence on 
inservice inspection reliability (PWR; BWR), 7:33799 (PNL- 
SA—8505) 
Image Processing 
Effects of surface mapping corrections with synthetic-aperture 
focusing techniques on ultrasonic imaging, 7:34475 (EGG- 
M—06981) 
ULTRASONOGRAPHY 
Genetic Effects 
Direct effect of diagnostic ultrasound on genetically interesting 
molecules, 7:34826 (DOE/ER/03285—42) 
ULTRAVIOLET RADIATION 
Mutagenesis 
Micropollutants produced by disinfection of wastewater 
effluents, 7:34816 (CONF-811170—1) 
ULTRAVIOLET SPECTROMETERS 
Performance 
Evaluation of a second derivative uv-absorption spectrometer 
(DUVAS) for analyzing gases in smoke plumes, 7:34545 
(ORNL/TM—8007) 
Specifications 
Evaluation of a second derivative uv-absorption spectrometer 
(DUVAS) for analyzing gases in smoke plumes, 7:34545 
(ORNL/TM—8007) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND BUILDINGS 


See EARTH-COVERED BUILDINGS 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
Seismic P Waves 
Time domain waveform inversion of short-period p-waves for 
nuclear explosion source time functions. Technical report, 


7:34619 (AD-A—101123/8) 
Shock Waves 

Stress wave interactions with tunnels buried in well- 
characterized jointed media. Final report, 4 May 1977-1 June 
1980, 7:34613 (AD-A—100698/0) 

UNDERGROUND MINING 
See also LONGWALL MINING 
Environmental Impacts 

Environmental impact guidelines for new source underground 
coal mines and coal cleaning facilities. Final report, 7:33140 
(PB—82-123944) 

Mine Haulage 

Analysis of fire data, large-scale tests, and small-scale tests for 
conveyor belts used in underground coal mines. Final report, 
7:33250 (PB—81-214884) 

Mining Equipment 

Development of a low coal, automated remote controlled resin 
cartridge inserter, roof bolt bender/inserter, roof bolt 
spin/thrust/hold assembly. Final technical report, 7:33208 
(DOE/ET/13348—T1) 

UNDERGROUND POWER TRANSMISSION 
Electric Cables 

Environmental impacts of undergrounding high-voltage 
transmission: health and safety, 7:33785 (DOE/ET/29163— 
1) 

Soil thermal resistivity and thermal stability measuring 
instrument. Volume 2. Manual for operation and use of the 
thermal property analyzer and statistical weather analysis 
program to determine thermal design parameters. Final 
report, 7:33786 (EPRI-EL—2128-Vol.2) 

Environmental Impacts 

Environmental impacts of undergrounding high-voltage 
transmission: health and safety, 7:33785 (DOE/ET/29163— 
1) 

UNDERWATER VEHICLES 
See SUBMARINES 
UNIFIED GAUGE MODELS 
Symmetry Breaking 

Decoupling, effective Lagrangian, and gauge hierarchy in 

spontaneously broken non-Abelian gauge theories, 7:35064 


UNITED KINGDOM 
Atomic Energy Laws 
Summary of the law relating to atomic energy and radioactive 
substances, 7:33834 (INIS-mf—6614) 


Geology of the strath halladale-altnabreac district (Scotland), 

7:34837 (ENPU—80-1) 
Radiation Protection Laws 

Summary of the law relating to atomic energy and radioactive 

substances, 7:33834 (INIS-mf—6614) 
Radioactive Waste Disposal 
Borehole-drilling details and survey data for the Altnabreac 
site (Scotland), 7:33355 (ENPU—80-2) 
UNITED KINGDOM ORGANIZATIONS 
Navigational Instruments 
Research report 1980, 7:34596 (RNC/NS/TM—270) 
Ship Propulsion Reactors 
Research report 1980, 7:34596 (RNC/NS/TM—270) 
Space Vehicles 
Research report 1980, 7:34596 (RNC/NS/TM—270) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSAL BLACKBODY RADIATION 
See BLACKBODY RADIATION 
UNIVERSE 
Expansion 
Effects of proton decay on the cosmological future, 7:34920 
Isotropy 

Aether Drift and the isotropy of the universe: a measurement 
of anisotropes in the primordial black-body radiation. Final 
report, 1 November 1978-31 October 1980, 7:34893 (NASA- 
CR—164424) 

UPSILON RESONANCES 
Energy Levels 

Quarkonium level fitting with two-power potentials, 7:35047 

(UM-P—81/41) 
URANIUM 
Argon 40 Reactions 

Coulomb effects on pions produced in heavy-ion reactions, 

7:35089 (LBL—12546) 
Enrichment 

Uranium-enrichment-pricing oversight. Hearing before the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Seventh Congress, First Session, 
June 5, 1981, 7:33985 

Environmental Transport 
Influence of geochemical variables on long-lived radionuclide 
migration and risk assessment, 7:33411 (NUREG/CP—0022) 
Geochemistry 
Uranium in the Negev phosphates, 7:34863 ([A—1364) 
Ton Exchange 

Inorganic ion exchangers for the selective adsorption of 
uranium and plutonium from fission product solutions, 
7:33335 (EIR—380) 

Uranium ion exchange from low-grade acidic solutions in a 
fluidized system. Report of investigations/1980, 7:33330 
(PB—81-181620) 

Ton-Atom Collisions 

Differential positron production probability in quasiatomic 

systems, 7:35005 (IKF—39) 
Neon 20 Reactions 

Coulomb effects on pions produced in heavy-ion reactions, 

7:35089 (LBL—12546) 
Radiometric Surveys 

Evaluation of uranium geochemical anomalies in the Charlotte 

1°x 2° NTMS quadrangle, 7:33321 (DPST—81-141-4) 
Separation Processes 

Coupled transport membranes for metal separations. Final 
report on phase 4, May 1978-July 1979, 7:33331 (PB—81- 
214843) 

URANIUM 233 TARGET 
Deuteron Reactions 

Study of the energy dissipation in the fission of **U using the 

%38U)(d, PF) reaction, 7:35120 (CEA-CONF—5637) 





Neutron Reactions 

Measurement of the **U and ***U fission cross sections with 
24.5 keV neutrons, 7:35125 (INIS-SU—44) 

Total neutron cross sections of heavy nuclei, 7:35126 

URANIUM 234 
High Spin States 

Coulomb excitation of high spin states in **Th, 7*U and **U, 

7:35128 (IKF—39) 
URANIUM 234 TARGET 
Proton Reactions 

Study of the energy dissipation in the fission of ***U using the 

233U)(d,PF) reaction, 7:35120 (CEA-CONF—S5637) 
URANIUM 235 
Criticality 

Evaluation of the solid-angle method used in nuclear-criticality 

safety, 7:34425 (NUREG/CR—2223) 
URANIUM 235 TARGET 
Neutron Reactions 

Measurement of tripartition alpha particle low energy 
spectrum in ***U fission induced by thermal neutrons, 
7:35121 (CENBG—8027) 

Measurement of the ***U and **U fission cross sections with 
24.5 keV neutrons, 7:35125 (INIS-SU—44) 

Measurements of Br and I isotopes with a negative surface 
ionization ion source, 7:35123 (IA—1364) 

Total neutron cross sections of heavy nuclei, 7:35126 

URANIUM 236 
High Spin States 
Coulomb excitation of high spin states in **Th, **U and **U, 
7:35128 (IKF—39) 
URANIUM 238 TARGET 
Neutron Reactions 
Total neutron cross sections of heavy nuclei, 7:35126 
URANIUM COMPLEXES 
Chemical Reaction Yield 

Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 

Raman Spectra 

Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 

URANIUM COMPOUNDS 
ic Properties 

Selected values of chemical thermodynamic properties: 
compounds of uranium, protactinium, thorium, actinium, and 
the alkali metals. Final report, 7:34362 (PB—81-223463) 

URANIUM DEPOSITS 
Aerial Prospecting 

NURE aerial gamma ray and magnetic detail survey of 
portions of northeast Washington. Volume I. Data 
acquisition, reduction and interpretation. Final report, 
7:33322 (GIBX—1-82-Vol.1) 

Evaluation 

Evaluation of uranium geochemical anomalies in the Charlotte 

1°x 2° NTMS quadrangle, 7:33321 (DPST—81-141-4) 
Exploration 

Applying multinomial-proportion estimates to estimating the 
success of drill-hole reclamation, 7:33418 (TVA—2902244) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Tucumcari NTMS Quadrangle, New 
Mexico/Texas, 7:33323 (GJBX—183-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Havre NTMS quadrangle, Montana, 
7:33324 (GIBX—184-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBX—264-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the White Sulfur Springs NTMS 
quadrangle, Montana, 7:33327 (GJBK—266-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Christian NTMS Quadrangle, Alaska, 
7:33325 (GJBX—205-81) 

Surveys 

NURE aerial gamma ray and magnetic detail survey of 

portions of northeast Washington. Volume I. Data 
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acquisition, reduction and interpretation. Final report, 
7:33322 (GJBX—1-82-Vol.1) 
Land Reclamation 
Applying multinomial-proportion estimates to estimating the 
success of drill-hole reclamation, 7:33418 (TVA—2902244) 
URANIUM DIOXIDE 


Sintering of pellets of uranium dioxide, 7:33332 (INIS-mf— 
6851) 
Vapor Condensation 
Particle size distribution from condensation in ORNL CDV 
tests in argon. Technical report July 1980-July 1981 
(LMFBR core disruption), 7:33921 (NUREG/CR—2491) 
URANIUM HEXAFLUORIDE 
Absorption Spectroscopy 
Temperature-controlled vacuum cell and two-stage pumping 
system for laser-induced fluorescence and absorption studies 
of UFe, 7:34410 
Atom-Molecule Collisions 
A study of the collisional dynamics for collisions of UF(6)(-) 
with atoms and molecules. Final scientific report 1 July 
1980-June 1981, 7:34960 (AD-A—108419/3) 
Fluorescence Spectroscopy 
Temperature-controlled vacuum cell and two-stage pumping 
system for laser-induced fluorescence and absorption studies 
of UFs, 7:34410 
Laser Spectroscopy 
Temperature-controlled vacuum cell and two-stage pumping 
system for laser-induced fluorescence and absorption studies 
of UFe, 7:34410 
Molecule-Molecule Collisions 
A study of the collisional dynamics for collisions of UF(6)(-) 
with atoms and molecules. Final scientific report 1 July 
1980-June 1981, 7:34960 (AD-A—108419/3) 
Pressure Measurement 
Temperature-controlled vacuum cell and two-stage pumping 
system for laser-induced fluorescence and absorption studies 
of UFe, 7:34410 
Quantity Ratio 
Temperature-controlled vacuum cell and two-stage pumping 
system for laser-induced fluorescence and absorption studies 
of UFe, 7:34410 
Ultraviolet Spectra 
Temperature-controlled vacuum cell and two-stage pumping 
system for laser-induced fluorescence and absorption studies 
of UFe, 7:34410 
URANIUM IONS 
Ton-Atom Collisions 
Differential positron production probability in quasiatomic 
systems, 7:35005 (IKF—39) 
URANIUM ISOTOPES 
Radioactivity 
Emissions of naturally occurring radioactivity: fireclay mine 
and refractory plant, 7:34688 (PB—81-187742) 
URANIUM MINES 
Dusts 
Demonstration of a dust control system for boom-type 
roadheader. Open-file report September 1979-July 1981, 
7:33329 (PB—82-143199) 


Equipment 
Evaluation, modification and application of roadheaders in 
underground uranium mines. Contract research, September 
1978-September 1980, 7:33328 (PB—81-214835) 
Waste Processing 
Dewatering of industrial clay wastes. Report of 
investigations/1980, 7:34659 (PB—81-179954) 
URANIUM NITRATES 
Criticality 
Calculated K-effectives using ENDF/B-V data for U + Pu 
solution critical experiments, 7:33334 (CONF-811103—82) 
URANYL COMPOUNDS 
Chemical Reactions 
Raman spectrometric studies of Cation-Cation complexes of 
pentavalent actinides in aqueous perchlorate solutions, 
7:34412 
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URBAN AREAS 
Economic Development 
Urban consortium. Final report, 7:34133 (PB—82-122789) 
Land Use 
Investigating the relationship between land use planning, 
transportation and energy consumption. Final report, 7:34131 
(PB—82-122185) 
Planning 
Urban consortium. Final report, 7:34133 (PB—82-122789) 


Transportation 
Investigating the relationship between land use planning, 
transportation and energy consumption. Final report, 7:34131 
(PB—82-122185) 
Urban consortium. Final report, 7:34133 (PB—82-122789) 
US DOE 
See also BARTLESVILLE ENERGY TECHNOLOGY CENTER 
ENERGY EXTENSION SERVICE 
HANFORD RESERVATION 
LAWRENCE LIVERMORE LABORATORY 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US FERC 


Contracts 
DOE contracts to demonstrate coal liquefaction adequately 
protect government interests, 7:32938 (AD-A—106808/9) 
Hydroelectric Power 
Overview of DOE programs, 7:33557 (CONF-8106137—Vol.1) 
Management 
Department of Energy contractors office automation 
conference. Volume 1. ings outline, agenda, and 
speakers list, 7:35281 (CONF-8110119—Vol.1) 
Program Management 
Uncertain quality, energy savings, and future production 
hamper the weatherization program. Report to the congress, 
7:34066 (PB—82-127242) 
Research 


Programs 

Federal role in support of fossil I & C, 7:34005 (ANL—81-62) 

US EES 
See ENERGY EXTENSION SERVICE 

US FERC 

(Federal Energy Regulatory Commission.) 

License Applications 
Flood at FERC: the sink or swim legal and policy issues facing 


FERC in its processing of preliminary permit and license 
applications, 7:33999 (CONF-8106137—Vol.1) 
US NRC 
U.S. Nuclear Regulatory Commission 1980 annual report. 
Annual report No. 6, 7:33836 (NUREG—0774) 
Reviews 
Nuclear Regulatory Commission waste confidence proceeding: 
an overview, 7:33431 (NUREG/CP—0022) 
Safety Standards 
Comments on the NRC approach to radioactive waste disposal 
standards and the technical approach to performance 
assessment in the NWTS program, 7:33432 (NUREG/CP— 
0022) 
USA 
(For national information only. See individual states for specific 
references.) 
See also APPALACHIA 
NORTH ATLANTIC REGION 
PACIFIC NORTHWEST REGION 
ROCKY MOUNTAIN REGION 
SOUTHWEST REGION 
VIRGINIA 
WESTERN REGION 
Agriculture 
Surface mining: soil, coal, and society, 7:34712 (PB—82- 
145939) 
Coal 
Coal-oil mixture technology in the US, 7:34009 
Energy Consumption 
Energy use from 1973 to 1980: the role of improved energy 
efficiency, 7:34056 (ORNL/CON—79) 
Fuel Oils 
Coal-oil mixture technology in the US, 7:34009 
Fuel Slurries 
Coal-oil mixture technology in the US, 7:34009 


Fuel Supplies 
Anthracite coal supply for the 1981-1982 winter, 7:34004 (AD- 
A—108426/8) 
Gross National Product 
International energy indicators, 7:33266 (DOE/IA—0010/16) 
Hydroelectric Power 
Changing hydropower policy in America, 7:33469 (CONF- 
8106137—Vol.1) 
Development of hydropower in the 1980s, 7:33466 (CONF- 
8106137—Vol.1) 
Hydropower at the crossroads, 7:33467 (CONF-8106137— 
Vol.1) 
Rivers of energy, 7:33468 (CONF-8106137—Vol.1) 
Petroleum Industry 
Expedient measures in postattack industrial recovery: 
petroleum refining. Final 12 September 1979-1 
December 1980, 7:34630 (AD-A—108600/8) 


An approach to seismic zonation for siting nuclear electric 
power generating facilities in the eastern United States. Final 
technical report, 28 September 1978-28 September 1980, 
7:33769 (NUREG/CR—1577) 

Soils 

Soil properties of USSR strategic areas. Volume I. Soil 
property comparisons for selected USSR and US soils. 
Topical report 5 January-1 December 1980, 7:34632 (AD- 
A—108743/6) 

Solar Energy 

Hybrid solar-wind energy conversion systems meteorological 

aspects, 7:33740 (PNL-SA—10063) 
Solar Power Plants 

Hybrid solar-wind energy conversion systems meteorological 

aspects, 7:33740 (PNL-SA—10063) 
Surface Mining 

Surface mining: soil, coal, and society, 7:34712 (PB—82- 

145939) 
Wind Power 

Hybrid solar-wind energy conversion systems meteorological 

aspects, 7:33740 (PNL-SA—10063) 
Wind Power Plants 

Hybrid solar-wind energy conversion systems meteorological 

aspects, 7:33740 (PNL-SA—10063) 
USSR 
Soils 

Soil properties of USSR strategic areas. Volume I. Soil 
property comparisons for selected USSR and US soils. 
Topical report 5 January-1 December 1980, 7:34632 (AD- 
A—108743/6) 

UTAH 
Uranium Deposits 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Grand Junction NTMS quadrangle, 
Colorado/Utah, 7:33326 (GJBXK—264-81) 

Water Resources 

Water assessment report on paraho oil shale demonstration 
plant, white river basin - utah, 7:33317 (PB—82-155508) 

Water assessment reports on Rio Blanco Oil Shale 
Demonstration Project and Cathedral Bluffs Shale Oil 
Demonstration Project, White River Basin - Colorado. 
Appendices C and D, 7:33319 (PB—82-156753) 


See ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES 


VACUUM SYSTEMS 
Construction 


Compressive strength and outgassing characteristics of 
concrete for large vacuum-system construction, 7:35243 





VALENCE 
Design 


Automobile flywheel energy storage: Practical vacuum 
requirements, 7:33938 

Design and fabrication of the vacuum vessel for the tokamak 
fusion test reactor, 7:35251 

Unique design of Doublet and Big Dee vacuum vessels, 
7:34481 

Fabrication 

Design and fabrication of the vacuum vessel for the tokamak 

fusion test reactor, 7:35251 


Novel oxygen source for ultrahigh vacuum studies, 7:34480 


Automobile flywheel energy storage: Practical vacuum 
requirements, 7:33938 


Automobile flywheel energy storage: Practical vacuum 
requirements, 7:33938 
VALENCE 
Energy-Level Density 
Understanding core—valence—valence Auger line shapes, 
7:34993 
Energy-Level Transitions 
Understanding core—valence—valence Auger line shapes, 
7:34993 
Holes 
Understanding core—valence—valence Auger line shapes, 
7:34993 
VALVES 
Comparative Evaluations 
H-coal pilot plant high pressure and temperature letdown 
valve experience (Detailed descriptions and condition after 
removal), 7:32958 (ANL—81-62) 


Current state-of-the-art of block valves for synthetic fuel 
plants, 7:32959 (ANL—81-62) 


Current state-of-the-art of block valves for synthetic fuel 
plants, 7:32959 (ANL—81-62) 
Performance Testing 
Current state-of-the-art of block valves for synthetic fuel 
plants, 7:32959 (ANL—81-62) 


Current state-of-the-art of block valves for synthetic fuel 
plants, 7:32959 (ANL—81-62) 
VAN DE GRAAFF ACCELERATORS 
Beam Monitoring 
Energy calibration of the 7 MV van de Graaff heavy ion 
accelerator, 7:34510 (IKF—39) 
VANADIUM 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Chemical State 
Trace vanadium in coal: an EXAFS study (Extended x-ray 
absorption pine structure), 7:33105 
vi 


ty 
Superconducting tunneling study of vanadium, 7:34238 
Tunnel Effect 
Superconducting tunneling study of vanadium, 7:34238 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Crack 
Comparison of notch-stress with strain-controlled low cycle 
fatigue of alpha-beta titanium alloys. Memorandum report, 
7:34190 (AD-A—108548/9)- 
Magnetic Moments 
Magnetic moment distribution in Co-V alloys, 7:34226 
ion 
Magnetic moment distribution in Co-V alloys, 7:34226 
Neutron Diffraction 
Spin-wave dispersion relations in disordered Fe-V alloys, 
7:34239 
Neutron y 
Magnetic moment distribution in Co-V alloys, 7:34226 
Spin Waves 
eo dispersion relations in disordered Fe-V alloys, 
134239 
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VANADIUM BASE ALLOYS 
Damaging Neutron Fluence 
Radiation effects in materials for fusion reactors, 7:35258 
Physical Radiation Effects 
Radiation effects in materials for fusion reactors, 7:35258 
VANADIUM OXIDES 
Catalytic Effects 
Reaction mechanisms of catalytic carbon gasification; 
differences and similarities between nickel, potassium and 
vanadium catalysis, 7:33003 
VANADIUM SULFIDES 
Charge Density 
Electronic charge density and bonding in two NiAs-type 
solids: TiS and VS, 7:35153 
Electronic Structure 
Electronic charge density and bonding in two NiAs-type 
solids: TiS and VS, 7:35153 
VANPOOLING 
Energy Efficiency 
Ridesharing: a practical transportation alternative. Report for 1 
September 1980-1 May 1981, 7:34091 (PB—81-220014) 
VAPOR DEPOSITED COATINGS 
Recent developments in reactively sputtered optical thin films, 
7:34300 (PNL-SA—9859) 
Adhesion 
Quantitative adhesion data for two energetic physical vapor- 
deposition processes, 7:34209 (UCRL—87010) 
VARIABLE MOMENT OF INERTIA MODEL 
See VMI MODEL 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 


MOTORCYCLES 
TRUCKS 


Air Pollution Control 
Cost estimations for emission control related 
components/systems and cost methodology description 
heavy duty trucks. Final report Jul-Nov 77, 7:34742 (PB— 
81-183501) 
Automotive Fuels 
Fuel type and its future availability, 7:34186 (NP—2902048) 
Fuel Economy 
Index of the relative importance of fuel efficiency (IFE) in the 
motor vehicle market. Final report Sep 79-Jan 81, 7:34096 
(PB—82-130204) 
Inspection 
Background research for missouri inspection/maintenance 
regulations. Final report, 7:34698 (PB—82-142548) 
VELA PROJECT 
Data Acquisition Systems 
Vela network and automatic processing research. Final report, 
7:34637 (AD-A—108317/9) 
VELOCIMETERS 
Operation 
Electromagnetic velocity gauge: use of multiple gauges, time 
response, and flow perturbations, 7:34608 (UCRL—85825) 
P 
Electromagnetic velocity gauge: use of multiple gauges, time 
response, and flow perturbations, 7:34608 (UCRL—85825) 
VENTILATION SYSTEMS 
Blast Effects 
Analysis of ventilation systems subjected to explosive 
transients: far-field analysis, 7:34422 (LA—9094-MS) 
VENTURI TUBES 


Optimization of the inlet and outlet geometry for metering 
mass flow of gas-solids mixtures in a venturi, 7:33224 
(ANL—81-62) : 

VERTICAL AXIS TURBINES 
Aerodynamics 


German-Argentine experiment: vertical-rotor wind engine, 
7:33743 (JPRS—78876) 
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West Europe report: science and technology, No. 72, 7:33655 
(JPRS—78876) 
Blades 


Aeroelastic analysis of a troposkien-type wind turbine blade, 
7:33745 (NASA-CR—165764) 


See CONTAINERS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VINYL MONOMERS 


Radiolysis 
ESR and pulse radiolysis investigation of the radiolysis of 
sodium vinyl sulfonate, 7:34395 (IA—1364) 
VIRGINIA 
Natural Gas Deposits 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 


Mapping, characterization and genesis of mine soils on a 
reclamation research area in Wise County, Virginia, 7:34704 


See MACERALS 
VMI MODEL 
Band structure and nuclear dynamics, 7:35131 
(DOE/ER/10576—3) 
VOLCANIC GASES 
Chemical Composition 
Airborne radiological sampling of Mount St. Helens plumes, 
7:34689 (PB—81-213795) 
Radiation Monitoring 
Airborne radiological sampling of Mount St. Helens plumes, 
7:34689 (PB—81-213795) 
VOLCANIC ROCKS 
See also BASALT 
LAVA 
RHYOLITES 
Petrology 
Preliminary stratigraphic and petrologic characterization of 
core samples from USW-G1, Yucca Mountain, Nevada, 
7:33359 (LA—8840-MS) 
Stratigraphy 
Preliminary stratigraphic and petrologic characterization of 
core samples from USW-G1, Yucca Mountain, Nevada, 
7:33359 (LA—8840-MS) 
VOLCANISM 
Magma 
Magmatic volatiles in explosive rhyolitic eruptions, 7:34852 
Volcanic Gases 
Magmatic volatiles in explosive rhyolitic eruptions, 7:34852 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


Surface Contamination 
Hydrogen—deuterium changeover experiments in a plasma- 
wall interaction simulator, 7:35255 
WARFARE 
Integrated nuclear considerations. Maneuver battalions (and 
lower) combat, combat support and combat service support 
in the absence of continuous command and control. Final 
report 28 Mar-30 Nov 80, 7:34624 (AD-A—106088/8) 
WASHINGTON 
Magnetic Surveys 
NURE aerial gamma ray and magnetic detail survey of 
portions of northeast Washington. Volume I. Data 
acquisition, reduction and interpretation. Final report, 
7:33322 (GJBX—1-82-Vol.1) 
Radiometric Surveys 
NURE aerial gamma ray and magnetic detail survey of 
portions of northeast Washington. Volume I. Data 
acquisition, reduction and interpretation. Final report, 
7:33322 (GJBX—1-82-Vol.1) 


Uranium Deposits 
NURE aerial gamma ray and magnetic detail survey of 
portions of northeast Washington. Volume I. Data 
acquisition, reduction and interpretation. Final report, 
7:33322 (GJBX—1-82-Vol.1) 
WASTE DISPOSAL 


See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 


Considerations for the development of a laboratory field 
simulation program for landfill disposal of coal conversion 
wastes, 7:33122 (ANL—81-62) 


Impact of the resource conservation and recovery act on 
energy facility siting, 7:34714 (ORNL/TM—7768) 
WASTE HEAT UTILIZATION 
Soil warming as an alternative to conventional waste-heat 
dissipation, 7:33780 
WASTE OILS 
Recycling 
Program guide to used-oil recycling, 7:34109 
(DOE/CS/40402—1) 
WASTE PROCESSING PLANTS 
Environmental Impacts 
Environmental effects of coal technologies, research needs: a 
report to the Federal Interagency Committee on the Health 
and Environmental Effects of Energy Technologies. Final 
report, 7:33138 (PB—81-220824) 
Operation 
Municipal waste-treatment methods, 7:34130 (PB—81-216525) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Hazards 
Assessment of hazard potential from combustion of wastes in 
industrial boilers. Final report, June 1980-April 1981, 7:33463 
(PB—81-221889) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Saline water use and disposal opportunities: Colorado River 
water quality improvement program. Special report, 7:34738 
(PB—82-123688) 
Chemical Composition 
Use of ion chromatography in the analysis of solvent refined 
coal process wastewater, 7:32957 (ANL—81-62) 


Properties 
Process water analyses. Environmental monitoring during 
operation of the Paraho semi-works retort, 7:33311 
(DOE/ET/13015—T3) 
Multi-Element Analysis 
Process water analyses. Environmental monitoring during 
operation of the Paraho semi-works retort, 7:33311 
(DOE/ET/13015—T3) 
Mutagenesis 
Micropollutants produced by disinfection of wastewater 
effluents, 7:34816 (CONF-811170—1) 


Micropollutants produced by disinfection of wastewater 
effluents, 7:34816 (CONF-811170—1) 


Solidification of low-volume power plant sludges. Final report, 
7:33126 (EPRI-CS—2171) 
Water Treatment 
Removal of iron and manganese from mine water effluents, 
7:33133 
WASTES 
See also INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
Chemical Analysis 
Evaluation of laboratory-produced leachates used for 
environmental assessment of coal refuse, 7:33156 


Leachates 
Evaluation of laboratory-produced leachates used for 
environmental assessment of coal refuse, 7:33156 





WATER 


See also GROUND WATER 
HEAVY WATER 
HOT WATER 
SURFACE WATERS 
WASTE WATER 


Absorptivity 
Thermally induced laser pulsing to measure weak optical 
absorptions, 7:34241 
Activation Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Atom-Molecule Collisions 
Collisional excitation of HxO and CO: by O(3p) atoms. Final 
technical report, 1 October 1979-11 September 1980, 7:34957 
(AD-A—101184/0) 
Binding Energy 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Chemical Reaction Kinetics 
Single crystals as model catalysts, 7:34378 
Chemical Reaction Yield 
Single crystals as model catalysts, 7:34378 
Chlorination 
Some recent progress in the organic chemistry of water 
chlorination, 7:34718 (PNL-SA—10037) 


Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Desalination 
Desalination of water. June, 1970-December, 1981 (citations 
from the Engineering Index Data Base). Report for Jun 70- 
Dec 81, 7:34724 (PB—82-856923) 
Desorption 
Thermal desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:34215 
Electrolysis 
Solid polymer electrolyte water electrolysis technology 
development for large-scale hydrogen production (design 
phase). Final report March 1979-December 1980, 7:33444 
(PB—82-153511) 
Gamma Spectroscopy 
Gamma spectrometry of environmental water samples, 7:34736 
Radiation Transport 
Radiation transfer under sea surface, 7:35138 (INIS-mf—6851) 
Radiolysis 
Oxidation of substituted alkyl radicals by IrCle?”, Fe(CN)s*, 
and MnO," in aqueous solution. Electron transfer versus 
chlorine transfer from IrCl.?-, 7:34403 
Rock-Fluid Interactions 
Water diffusion in quartz at high pressure: Tectonic 
implications, 7:34859 
Sensible Heat Storage 
Parametric study of thermal storage containing rocks or fluid 
filled cans for solar heating and cooling, phase 2. Final 
report, 7:33721 (NASA-CR—161841) 
WATER COOLED REACTORS 
See also BR-2 REACTOR 


PWR TYPE REACTORS 
Meltdown 
LWR and HTGR coolant dynamics: the containment of severe 
accidents. Annual report 23 Jan 80-23 Jan 81, 7:33914 
(NUREG/CR—2318) 
Primary Coolant Circuits 
Criteria for the evaluation of a dilute decontamination 
demonstration, 7:33851 (PNL—4055) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Computerized Simulation 
NBS/ESDS - a computer model for the simulation of hot 
water systems, 7:34070 (PB—82-139361) 


Domestic gas water heater market assessment. Final report 
November 1980-May 198, 7:34072 (PB—82-153495) 
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WATER POLLUTION 
Environmental Transport 

Physical oceanographic model evaluation for the South 

Atlantic OCS region. Final report, 7:33275 (PB—81-184095) 
WATER POLLUTION ABATEMENT 
Simulation 

Simulation and optimization of acid mine drainage abatement 

alternatives, 7:33199 
WATER QUALITY 
Statistics 

Reservoir water quality database management system, 7:35322 

(LBL—13851) 
WATER RECLAMATION 
Economic Impact 

Saline water use and disposal opportunities: Colorado River 
water quality improvement program. Special report, 7:34738 
(PB—82-123688) 

WATER RESERVOIRS 
Inventories 

Bureau of Reclamation policy on non-federal hydropower 
development at federal sites, 7:33478 (CONF-8106137— 
Vol.1) 

Levels 

Water level measurement and control for small scale hydro 

power plants, 7:33526 (CONF-8106137—Vol.2) 
Power Potential 

Bureau of Reclamation policy on non-federal hydropower 
development at federal sites, 7:33478 (CONF-8106137— 
Vol.1) 

Potential energy and capacity gains from flood control storage 
reallocation at existing US hydropower reservoirs, 7:33474 
(CONF-8106137—Vol.1) 

WATER RESOURCES 
Data Compilation 

Water resources data for West Virginia, water year 1979, 
Appendix-coal areas. Report for Feb 76-Jan 80, 7:33975 
(PB—82-154329) 

Economic Development 

Proceedings: the Eleventh Annual South Carolina Governor's 

Conference on Water Resources, 7:33968 (CONF-7805230—) 


t 

Proceedings: the Twelfth Annual South Carolina Governor's 
Conference on Water Resources, 7:33969 (CONF-7905212—) 

Proceedings: 13th Annual Governor's Conference on Water 
Resources, 7:33970 (CONF-8005215—) 

Power Potential 

Hinckley Reservoir and lower Mohawk River development, 
7:33511 (CONF-8106137—Vol.2) 

Methodology for reconnaissance evaluation of small 
hydroelectric development (Using SMHYDRO computer 
code), 7:33477 (CONF-8106137—Vol.1) 

Systems simulation and economic considerations for hydro 
studies in less developed countries, 7:33492 (CONF- 
8106137—Vol.2) 

Wasted water pressure and potential energy generation: a 
feasibility study of the hydroelectric potential in part of the 
Domestic Water System of Boulder, Colorado, 7:33505 
(CONF-8106137—Vol.2) 

Water transmission and small hydroelectric development case 
studies, 7:33491 (CONF-8106137—Vol.2) 

Resource Development 

Proceedings: the Twelfth Annual South Carolina Governor's 

Conference on Water Resources, 7:33969 (CONF-7905212—) 
WATER SOURCE HEAT PUMPS 
Coefficient of Performance 

Analysis of the factors which determine the COP of a heat 
pump and a feasibility study on ways and means of 
increasing same. Final report, 7:34075 (PB—82-123183) 

WATER SPRINGS 
Geochemical Surveys 

Geothermal applications of the geochemical study of springs in 

the eastern Pyrenees, 7:33733 (EUR—7025-FR) 
WATER SUPPLY 
Levels 

Head augmentation for low-head hydropower: a feasibility 

study, 7:33464 (CONF-8106137—Vol.1) 
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WATER VAPOR 
See also STEAM 
Laser 
Gas diagnostic measurements by coherent anti-Stokes raman 
spectroscopy: feasibility calculations for water vapor in 
combustion s Final report, 15 July 1977-15 October 
1979, 7:34333 (AD-A—100693/1) 


Precipitation Scavenging 
Field studies of cooling-tower-condensate scavenging, 7:33779 
(PNL-SA—8375) 
WATER WHEELS 
Uses 
Hydro heat pumps, 7:34050 (CONF-8106137—Vol.1) 
WATERSHEDS 
See also COLUMBIA RIVER BASIN 


Planning 
Comparison of four synthetic unit hydrograph techniques, 
7:34846 


WATERWHEELS 
See WATER WHEELS 
WAVEGUIDES 
Breakdown 
Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 
ited 


Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 


Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 
Mechanical Polishing 
Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 
Performance Testing 
Surface modification of the PLT lower hybrid waveguides to 
improve operations, 7:35206 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 
CP Invariance 
Implication of CP violation and experiments at CESR, 7:35061 
(DOE/ER/40033—5) 
Quark Model 
Connection between nonleptonic Ksub(27) and Dsub(K7) 
decays and constraints on the quark-spectator model, 7:35048 
(UM-P—81/44) 
Vector Dominance Model 
Connection between nonleptonic Ksub(277) and Dsub(K7) 
decays and constraints on the quark-spectator model, 7:35048 
(UM-P—81/44) 
WEAPONS 
See also NUCLEAR WEAPONS 
Performance Testing 
Computer-based test system for the Tactical Airfield Attack 
Munition (TAAM) safing, arming, and fuzing system, 
7:34609 (UCRL—86639) 
Quality Assurance 
Computer-based test system for the Tactical Airfield Attack 
Munition (TAAM) safing, arming, and fuzing system, 
7:34609 (UCRL—86639) 
Test Facilities 
Computer-based test system for the Tactical Airfield Attack 
Munition (TAAM) safing, arming, and fuzing system, 
7:34609 (UCRL—86639) 
WEATHERIZATION 
Federal Assistance Programs 
Uncertain quality, energy savings, and future production 
hamper the weatherization program, 7:34046 (AD-A— 
108457/3) 
Program Management 
Uncertain quality, energy savings, and future production 
hamper the weatherization program. Report to the congress, 
7:34066 (PB—82-127242) 
WECS 
See WIND TURBINES 


WELDED JOINTS 
In-Service Inspection 
Evaluation of flaw characteristics and their influence on 
inservice inspection reliability (PWR; BWR), 7:33799 (PNL- 
SA—8505) 
Temperature Distribution 
Basic study of heat flow in fusion welding. Progress report to 
the US Department of Energy, October 1, 1980-October 1, 
1982, 7:34194 (DOE/ER/04799—3) 
Ultrasonic Testing 
Evaluation of flaw characteristics and their influence on 
— — reliability (PWR; BWR), 7:33799 (PNL- 
—8 
Ultrasonic method for testing of thin-walled stainless steel tube 
welds, 7:34198 (IA—1364) 
WELDING 
(All endothermic processes for material joining.) 
See also LASER WELDING 
Fluid Flow 
Basic study of heat flow in fusion welding. Progress report to 
the US Department of Energy, October 1, 1980-October 1, 
1982, 7:34194 (DOE/ER/04799—3) 
Heat Transfer 
Basic study of heat flow in fusion welding. Progress report to 
the US Department of Energy, October 1, 1980-October 1, 
1982, 7:34194 (DOE/ER/04799—3) 
Mathematical Models 
Basic study of heat flow in fusion welding. Progress report to 
the US Department of Energy, October 1, 1980-October 1, 
1982, 7:34194 (DOE/ER/04799—3) 
WELDS 
See WELDED JOINTS 
WELL LOGGING 
See also NEUTRON LOGGING 
Environmental Impacts 
Biological assessment: possible impacts of exploratory drilling 
in Section 18B, Naval Petroleum Reserve No. 2, Kern 
County, California on the endangered San Joaquin kit fox, 
blunt-nosed leopard lizard, and other sensitive species, 
17:33274 (EGG—1183-2441) 
WELL LOGGING EQUIPMENT 
Design 


Well-logging instrumentation, 7:34343 (PNL-SA—10023) 
WELLMAN-GALUSHA PROCESS 
Monitoring 
Process gas chromatography monitoring of coal gasification 
product gas, 7:32947 (ANL—81-62) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Natural Gas Deposits 
Comparative analysis of stimulations in the eastern gas shales, 
7:33297 (DOE/METC—145) 
Water Resources 
Water resources data for West Virginia, water year 1979, 
Appendix-coal areas. Report for Feb 76-Jan 80, 7:33975 
(PB—82-154329) 
WESTERN REGION 
See also CALIFORNIA 
NEVADA 
Low-Head Hydroelectric Power Plants 
Low-head hydroelectric evaluation and inventory program of 
US Bureau of Reclamation, 7:33485 (CONF-8106137—Vol.1) 
Power Plants 
Regional factors in siting and planning energy facilities in the 
eleven western states. Special series 15, 7:33768 (NP— 
2902472) 
Water Reservoirs 
Bureau of Reclamation policy on non-federal hydropower 
development at federal sites, 7:33478 (CONF-8106137— 
Vol.1) 
Water Resources 
Methodology for reconnaissance evaluation of small 
hydroelectric development (Using SMHYDRO computer 
code), 7:33477 (CONF-8106137—Vol.1) 





WHEAT 
Fertilizers 


WHEAT 
Fertilizers 
Studies on water use efficiency of crops and ion movement. 

Part of a coordinated programme on agricultural nitrogen 
residues with particular reference to their conservation as 
fertilizers and behaviour as potential pollutants. Final report 
for the period 1 December 1975 - 31 July 1980, 7:34779 
(IAEA-R—1673-F) 

WHOLESALE BUYERS 


See CLEBSCH-GORDAN COEFFICIENTS 
WILD ANIMALS 
Population Dynamics 
Measures to protect and improve fish and wildlife resources at 
hydropower developments, 7:33577 (CONF-8106137—Vol.1) 
WILDERNESS AREAS 
See NATURE RESERVES 
WIND 
Environmental Effects 
Wind and thermal effects on the flow of equatorial ocean 
currents. January, 1974-July, 1981 (citations from Oceanic 
Abstracts). Report for January 1974-July 1981, 7:34867 
(PB—81-872251) 
Mathematical Models 
Comparison of a drainage flow model with the data of Manins 
and Sawford, 7:34648 
Influences of complex terrain on spatially averaged winds, 
7:34646 
Nocturnal Variations 
Nocturnal wind characteristics in high terrain of the Piceance 
Basin, Colorado, 7:34647 
WIND POWER 
Availability 
Hybrid solar-wind energy conversion systems meteorological 
aspects, 7:33740 (PNL-SA—10063) 
Bibliographies 
Wind power. 1979-October, 1981 (citations from the NTIS 
Data Base). Report for 1979-Oct 81, 7:33746 (PB—82- 
801887) 
WIND POWER PLANTS 
Feasibility Studies 
Hybrid solar-wind energy conversion systems meteorological 
aspects, 7:33740 (PNL-SA—10063) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
Availability 
Procedures for modeling wind-turbine performance from site 
wind data, 7:33747 (PNL-SA—9965) 
Comparative Evaluations 
Comparative investigations of the performance of small wind 
energy conversion systems, 7:33742 (GKSS—80-E-54) 


Small-wind-turbine production evaluation and cost analysis, 
7:33741 (SERI/TR—09049-1-Vol.1) 
Manufacturing 
Small-wind-turbine production evaluation and cost analysis, 
7:33741 (SERI/TR—09049-1-Vol.1) 
Performance 
Comparison of results obtained with two different methods for 
calculation of horizontal axis wind turbine performance, Part 
4, 7:33748 (FFA-TN-HU—2189-PT-4) 
Procedures for modeling wind-turbine performance from site 
wind data, 7:33747 (PNL-SA—9965) 
Performance Testing 
Evaluation of a wind turbine electric power generator. Final 
report, 1 June 1980 - 15 September 1981, 7:33744 (NASA- 
CR—164879) 
Power Generation 
Procedures for modeling wind-turbine performance from site 
wind data, 7:33747 (PNL-SA—9965) 
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Testing 
Comparative investigations of the performance of small wind 
energy conversion systems, 7:33742 (GKSS—80-E-54) 
WINDOWS 


Indoor climate ventilation, installations, and energy 
conservation, 7:34067 (PB—82-130220) 
Energy Efficiency 
Glazing-optimization study for energy efficiency in commercial 
Office buildings, 7:34052 (LBL—12764) 
Heating 
Radio frequency heating of ceramic windows in fusion 
applications, 7:35234 (LA—9088-MS) 


High power infrared laser window materials (LQ-10 program). 
Quarterly progress report No. 3, 1 jul-30 sep 71, 7:34435 
(AD—891555/5) 

Performance Testing 

Mobile facility for measuring net-energy performance of 
windows and skylights, 7:34053 (LBL—12765) 

wooD 
Enzymatic Hydrolysis 

Evaluation of the Natick enzymatic hydrolysis process for use 
in the production of ethanol from municipal solid waste or 
from wood. Final report, 7:33606 (DOE/ET/23135—T1) 

Fermentation 

Evaluation of the Natick enzymatic hydrolysis process for use 
in the production of ethanol from municipal solid waste or 
from wood. Final report, 7:33606 (DOE/ET/23135—T1) 

Gasification 

Catalytic gasification of biomass, 7:33633 (PNL-SA—9173) 

Methanol synthesis gas from catalytic steam reforming of 
wood, 7:33631 (PNL-SA—8991) 

WOOD FUELS 
Pellets 

Development of test procedures for the evaluation of wood- 
pellet fuel and the effects of variations in furnish parameters 
on the quality of southern yellow pine, 7:33621 (NCEI— 
0036) 

Standards 

Development of test procedures for the evaluation of wood- 
pellet fuel and the effects of variations in furnish parameters 
on the quality of southern yellow pine, 7:33621 (NCEI— 
0036) 

Storage 

Development of test procedures for the evaluation of wood- 
pellet fuel and the effects of variations in furnish parameters 
on the quality of southern yellow pine, 7:33621 (NCEI— 
0036) 

WOOD WASTES 
Combustion 

Development of wood as an alternative fuel for large power- 
generating systems. Part V. Soot formation in suspension 
burners. Final report, 7:34487 (DOE/ET/20058—T2-Pt.5) 

WOOD-FUEL POWER PLANTS 
Boiler Fuels 
Development of wood as an alternative fuel for large power- 
generating systems. Part I. Research on wood-burning gas 
turbines. Final report, 7:33752 (DOE/ET/20058—T2-Pt.1) 
Combustors 
Development of wood as an alternative fuel for large power- 
generating systems. Part III. Computer simulation of the 
dynamic response of an industrial gas turbine with large- 
volume combustion and filtering system. Final report, 
7:33754 (DOE/ET/20058—T2-Pt.3) 


Development of wood as an alternative fuel for large power- 
generating systems. Part II. Selection of an oil- or gas-fired 
boiler system for retrofit. Final report, 7:33753 
(DOE/ET/20058—T2-Pt.2) 

Efficiency 

Development of wood as an alternative fuel for large power- 
generating systems. Part II. Selection of an oil- or gas-fired 
boiler system for retrofit. Final report, 7:33753 
(DOE/ET/20058—T2-Pt.2) 
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Feasibility Studies 

Development of wood as an alternative fuel for large power- 
generating systems. Part I. Research on wood gas 
turbines. Final report, 7:33752 (DOE/ET/20058—T2-Pt.1) 

Hot Gas Cleanup 

Development of wood as an alternative fuel for large power- 
generating systems. Part III. Computer simulation of the 
dynamic response of an industrial gas turbine with large- 
volume combustion and filtering system. Final report, 
7:33754 (DOE/ET/20058—T2-Pt.3) 

Technology Assessment 

Development of wood as an alternative fuel for large power- 
generating systems. Part I. Research on wood-burning gas 
turbines. Final report, 7:33752 (DOE/ET/20058—T2-Pt.1) 

WORKERS 
See PERSONNEL 
WWER TYPE REACTORS 
Liquid Wastes 

Possible minimization of the production of radioactive liquid 
wastes in WWER type nuclear power plants, 7:33815 (INIS- 
mf—6897) 

Primary Coolant Circuits 

Disposal of tritium produced by WWER type nuclear power 
plants, 7:33814 (INIS-mf—6897) 

Noise diagnosis - a method for early detection of failures in a 
nuclear plant, 7:33813 

Radioactive Effluents 

Disposal of tritium produced by WWER type nuclear power 

plants, 7:33814 (INIS-mf—6897) 
Radioactive Waste Processing 

Possible incorporation of bituminization in processing 
radioactive wastes from WWER type power plants, 7:33389 
(INIS-mf—6897) 

Reactor Instrumentation 

Noise diagnosis - a method for early detection of failures in a 

nuclear plant, 7:33813 
WYOMING 
Atmospheric Precipitations 

Kriging analysis of mean annual precipitation, Powder River 
Basin, Montana and Wyoming. Final report, 7:34709 (PB— 
81-216806) 

Geology 

Thirty-eighth biennial report of the State Geologist for 1975- 

1978, 7:34839 (NP—2902509) 
Pollution Regulations 

Regulations and reality in the protection of groundwater 

quality in the Powder River Basin, 7:34741 
Resource Development 

Western Coal Planning Assistance Project. Source book for 
Western coal/energy development (Montana, North Dakota, 
Wyoming), 7:34006 (NP—2902245) 

Western Coal Planning Assistance Project. A guide to methods 
for impact assessment of Western coal/energy development 
(Montana, North Dakota, Wyoming), 7:34007 (NP— 
2902300) 

Stratigraphy 

Thirty-eighth biennial report of the State Geologist for 1975- 

1978, 7:34839 (NP—2902509) 
Surface Mining Acts 

Regulations and reality in the protection of groundwater 

quality in the Powder River Basin, 7:34741 


Xx 


X RADIATION 
See also HARD X RADIATION 
Radiation Doses 
X-ray fluence and transmission and prompt radiation fluence or 
dose. Master's thesis, 7:34615 (AD-A—100804/4) 
XENON 
Electron-Atom Collisions 
Investigation of plasma excitation. volume i. electron impact 
studies of selected ground state and excited state rare gas 


YTTRIUM 89 TARGET 
Sulfur 32 Reactions 


atoms. Final report 7 Jun 77-20 Sep 80, 7:34958 (AD-A— 
105494/9) 
Ton-Atom Collisions 
Contribution of the K shell ionization to the charge 
distribution in sulfur-rare gas collisions, 7:35011 (IKF—39) 


Role of XeF as an intermediate in the photochemical synthesis 
of XeF in flash-photolyzed Xe/Ar/Fs mixtures, 7:34388 


Photoelimination of H from radicals in CH, and Xe matrices. 
Photodecomposition of CHsOz2, 7:34402 


Metallization of some simple systems, 7:35152 (UCRL—86483) 
XENON COMPOUNDS 
Photoionization 
Photoionization of the neon—rare gas dimers NeAr, NeKr, 
and NeXe, 7:34386 
XENON FLUORIDES 
Synthesis 
Role of XeF as an intermediate in the photochemical synthesis 
of XeF; in flash-photolyzed Xe/Ar/F2 mixtures, 7:34388 
XENON IONS 
Ton-Atom Collisions 
1s sigma-excitation in ‘superheavy’ collision systems, 7:35013 
(IKF—39) 
X-RAY EMISSION ANALYSIS 
See also X-RAY FLUORESCENCE ANALYSIS 
Microanalysis with proton induced X-ray emission, 7:34358 
(IKF—39) 
Quantitative proton induced X-ray analysis of thick samples, 
7:34357 (IKF—39) 
X-RAY FLUORESCENCE ANALYSIS 
Automatic sampling and analysis for a coal conversion reactor, 
7:33069 (ANL—81-62) 
X-RAY RADIOGRAPHY 
Status of flash radiography in the U.S.A. today and future 
possibilities, 7:34478 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
Regulations 
Study of selected regulatory programs. Appendix V: 
radiological health program, 7:34001 (HRP—0903796/1) 


Y 


YANG-MILLS THEORY 
Fundamental Constants 
Calculation of Newton's gravitational constant in infrared- 
stable Yang-Mills theories, 7:35074 
Gravitational Fields 
Calculation of Newton's gravitational constant in infrared- 
stable Yang-Mills theories, 7:35074 
SO-3 Groups 
Two critical field strengths in the Copenhagen Vacuum, 
7:35069 (NBI-HE—81-17) 
YANGTZE RIVER 
Flood Control 
Some reflections on ancient Chinese environmental beliefs with 
respect to the Three Gorge Dam, 7:33581 (CONF-8106137— 
Vol.1) 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YTTERBIUM 
Ion-Atom Collisions 
L-subshell excitation probabilities of Yb and Au in collisions 
with protons and neon ions, 7:35009 (IKF—39) 
YTTRIUM 89 TARGET 
Sulfur 32 Reactions 
Mass transport mechanism in the collision of sulphur on 
medium-weight nuclei, 7:35094 (CRN-PN—80-13) 





YTTRIUM CHLORIDES 
Crystal Structure 


YTTRIUM CHLORIDES 
Crystal Structure 
Crystal structure of YbsErCl:s and YbeChs, 7:34368 
YTTRIUM OXIDES 
Absorption Spectra 
ESR absorption spectrum of Gd* in single crystal Y2Os, 
7:34272 
YTTRIUM PHOSPHATES 
Ton Implantation 
Optical spectra and Zeeman effect for Pr** and Nd* in LuPO, 
and YPQ,, 7:34344 


Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 
Magnetic Properties 
Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 
Moessbauer Effect 
Magnetic, Moessbauer, and catalytic properties of the zeolite 
catalyst ZSM-5(Fe), 7:33450 
ZERO POWER REACTORS 
Reaction Kinetics 
Monte Carlo analysis of the slightly enriched uranium-D2,O 
critical experiment LTRIIA (AWBA Development 
Program), 7:33872 (WAPD-TM—1482) 
ZINC 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Electrodeposition 
Substrate effects on zinc deposition from zincate solutions, 
7:34383 
Substrate effects on zinc deposition from zincate solution - 2. 
deposition on Pb, Tl, Sn, and In, 7:34384 
Tissue Distribution 
Heavy metal concentrations in three-year old trees grown on 
sludge-amended surface mine poil (Maple, ash, Virginia pine, 
birch, and cottonwood trees), 7:33170 
ZINC ALLOYS 
Crystallography 
Morphology of grain-boundary segregation: effect of grain- 
boundary structure in A1-Zn alloys, 7:34205 (LBL—13626) 
Grain Boundaries 
Morphology of grain-boundary segregation: effect of grain- 
boundary structure in A1-Zn alloys, 7:34205 (LBL—13626) 
Neutron Diffraction 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
Structure Factors 
Random-field effects in two- and three-dimensional Ising 
antiferromagnets, 7:34236 
ZINC FLUORIDES 
Dispersion Relations 
Crystal structure and lattice dynamics of Perovskite type 
KMe/sup II/Fs. Part 2. Phonon dispersion of KZnFs, 
7:34299 (KFK—3051) 
Vibrational States 
Crystal structure and lattice dynamics of Perovskite type 
KMe/sup II/Fs. Part 2. Phonon dispersion of KZnFs, 
7:34299 (KFK—3051) 
ZINC HALIDES 
Catalytic Effects 
Participation of hydrogen in the hydrogenolysis and 
hydrogenation of coal-related model compounds catalyzed 
by zinc halides, 7:33010 


\ 
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Comparative Evaluations 
Participation of hydrogen in the hydrogenolysis and 
hydrogenation of coal-related model compounds catalyzed 
by zinc halides, 7:33010 
ZINC OXIDES 
Electrical Properties 
Electronic properties of ZnO varistors: a new model, 7:34597 
(SAND—81-1908C) 
ZINC PHOSPHIDES 
Photoconductivity 
Spectral response of ac photoconductivity in ZnsPs, 7:34312 
ZINC SELENIDES 
Crystal Defects 
Deep level defects in heteroepitaxial zinc selenide, 7:34310 
Energy Levels 
Deep level defects in heteroepitaxial zinc selenide, 7:34310 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-1 REACTOR 
Economic Impact 
Economic impact of closing Zion nuclear facility, 7:33838 
(AD-A—108298/1) 
ZION-2 REACTOR 
Economic Impact 
Economic impact of closing Zion nuclear facility, 7:33838 
(AD-A—108298/1) 
ZIRCALOY 
Nondestructive Analysis 
Determination of the oxygen distribution on zircaloy surfaces 
with the 1*O(d,a)"*N reaction, 7:34259 (IKF—39) 
ZIRCALOY 2 
Grain Growth 
Recrystallization, grain growth and phase transformations of 
cold-worked Zircaloy-2, 7:33855 (EIR—391) 
Phase Transformations 
Recrystallization, grain growth and phase transformations of 
cold-worked Zircaloy-2, 7:33855 (EIR—391) 
Recrystallization 
Recrystallization, grain growth and phase transformations of 
cold-worked Zircaloy-2, 7:33855 (EIR—391) 
ZIRCALOY 4 
Oxidation 
Temperature estimates from the zircaloy oxidation kinetics in 
the a plus 8 phase region, 7:33878 (CONF-810801—61) 
Thermal Stresses 
Fuel-rod response during the large-break LOCA Test LOC-6, 
7:33881 (EGG-M—03981) 
ZIRCONIUM 
Catalytic Effects 
Synthesis of ethylene via oxidative coupling of methane. I. 
Determination of active catalysts, 7:34381 
Fluorescence Spectroscopy 
High resolution continuous wave laser induced fluorescence 
spectroscopy of sputtered Zr atoms, 7:34992 
Laser Spectroscopy 
High resolution continuous wave laser induced fluorescence 
spectroscopy of sputtered Zr atoms, 7:34992 
Resource Assessment 
Preparation of a reference material of South African zirconium 
concentrate from Richards Bay, 7:33972 (NIM—2127) 
Sputtering 
High resolution continuous wave laser induced fluorescence 
spectroscopy of sputtered Zr atoms, 7:34992 
Velocity 
High resolution continuous wave laser induced fluorescence 
spectroscopy of sputtered Zr atoms, 7:34992 
ZIRCONIUM ALLOYS 
Physical Radiation Effects 
Radiation damage studies in CTR materials using dual-beam 
irradiation, 7:34207 (PNL-SA—8718) 
Solvent Properties 
Measurement of He, Ds solubilities in Zr—Al, 7:34217 
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ZIRCONIUM ORES 
Quantitative Chemical Analysis 
Preparation of a reference material of South African zirconium 
concentrate from Richards Bay, 7:33972 (NIM—2127) 
ZIRCONIUM OXIDES 
Catalytic Effects 
Catalytic activities of complex metal oxides for hydrocracking 
of coal, 7:33013 
Crystal Lattices 
Martensitic transformations in ZrO: numerical methods and 
applications, 7:34271 (LBL—13518) 
Dislocations 
Microfracture in brittle solids, 7:34270 (LBL—13423) 


Fracture Properties 
Microfracture in brittle solids, 7:34270 (LBL—13423) 
Phase Transformations 
Martensitic transformations in ZrO,: numerical methods and 
applications, 7:34271 (LBL—13518) 
Residual Stresses 
Microfracture in brittle solids, 7:34270 (LBL—13423) 
ZYMOMONAS MOBILIS 
Plasmids 
Ethanol from biomass - development of a Zymomonas genetic 
system, 7:34774 (CONF-801226—) 
Recombinant DNA 
Ethanol from biomass - development of a Zymomonas genetic 
system, 7:34774 (CONF-801226—) 
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109037/ 2 NTIS, PC A02/MF AOl 
109038/ 0 NTIS, PC A02/MF AO1 
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(Vol.4) 
CONF-7805230- 


Availability 


NTIS, PC A03/MF A0l 
NTIS, PC A22/MF A01 
NTIS, PC A0S/MF A0i 
NTIS, PC A04/MF A01 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 


See PB-82-129834 

NTIS, PC A99/MF A0Ol1 

NTIS, PC A03/MF A01 

NTIS, PC A08/MF A01 

NTIS, PC All/MF AO01 

NTIS, PC A04/MF A0O1 

NTIS, PC A03/MF A01 

NTIS, PC A03/MF A01 

NTIS, PC A04/MF A0O1 

NTIS (US Sales Only), PC A04/MF A0O1 


NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF A01 


NTIS, PC A02/MF A0O1 
See DOE/ER/10576-3 

NTIS, PC A06/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A15/MF A01 
NTIS, PC A04/MF AO1 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


See OEFZS-4045 
See OEFZS-4080 


NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 


Dep 


NTIS (US Sales Only), PC A02/MF A01 

(5S. conference of Czechoslovak physicists, Kosice, Czecho- 
slovakia, 29 Aug-1 Sep 1977) 

See INIS-mf-6575 

See INIS-mf-6576 

(11. annual South Carolina Governor's conference on water 
resources, Columbia, SC, USA, 2-3 May 1978) 

South Carolina Water Resources Commission, 3830 Forest 
Dr., P.O. Box 4515, Columbia, SC 29211 

(12. annual South Carolina Govenor’s conference on water 
resources, Columbia, SC, USA, 1-2 May 1979) 

South Carolina Water Resources Commission, 3830 Forest 
Dr., P.O. Box 4515, Columbia, SC 29240 

(24. annual meeting of the Health Physics Society, Philadel- 
phia, PA, USA, 7-13 Jul 1979) 

See PNL-SA-7142 

(DOE commercialization planning and assessment contrac- 
tors’ review, Washington, DC, USA, 8-10 Apr 1980) 

See PNL-SA-8720 

(Specialists; meeting on the reliability of ultrasonic testing of 
stainless steel components, Brussels, Belgium, 29-30 May 
1980) 

See PNL-SA-8505 

(Conference on meteorological effects of thermal energy re- 
leases, Oak Ridge, TN, USA, 1 May 1980) 

See PNL-SA-8375 
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Vol.1-Summ. 
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CONF-810466- 
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Availability 


(13. annual South Carolina Governor's conference on water 
resources, Myrtle Beach, SC, USA, 8-9 May 1980) 

South Carolina Water Resources Commission, 3830 Forest 
Dr., P.O. Box 4515, Columbia, SC 29240 

(6. international conference on vacuum ultraviolet radiation 
physics, Charlottesville, VA, USA, 2-6 Jun 1980) 

See DOE/ER/02892-28 

(international conference on the resonant behavior of heavy 
ion systems, Aegean Sea, Greece, 23-26 Jun 1980) 

See CRN-PN-80-21 

See CRN-PN-80-23 

(Review group conference on advanced instrumentation for 
reactor safety research, Oak Ridge, TN, USA, 29-31 Jul 
1980) 

See PNL-SA-8742 

(Oil shale: the environmental challenges conference, Vail, 
CO, USA, 11 Aug 1980) 

See PNL-SA-8764 

(IEEE meeting, Cincinnati, OH, USA, 29 Sep 1980) 

See PNL-SA-8027 

(Symposium on perspectives in electro-and photo-nuclear 
physics, Saclay, France, 29 Sep-3 Oct 1980) 

See LYCEN-8081 

(6. conference on application of accelerators in research and 
industry, Denton, TX, USA, Nov 1980) 

See PNL-SA-8718 

(Workshop on nuclear physics with real and virtual photons: 
from collective states to quarks in nuclei, Bologna, Italy, 25- 
28 Nov 1980) 

See CEA-CONF-5622 

See LYCEN-8088 

(2. Hungarian symposium on radiochemistry, Debrecen, Hun- 
gary, 3-5 Nov 1980) 

See INIS-mf-6528 

(US/Japan seminar on measurement and control of particu- 
lates generated from human activities, Kyoto, Japan, 11-13 
Nov 1980) 

See EPRI-CS-2145-SR 

(Symposium on the use of mammalian cells for detection of 
environmental carcinogens: mechanisms and application, 
Tokyo, Japan, 2-5 Dec 1980) 

NTIS, PC A03/MF AO1 

(Symposium on policy mechanisms for collaboration and 
transfer of science and technology among industry: challenge 
of the research complex, Ottawa, Canada, 1-3 Dec 1980) 
Science Council of Canada, Publications Office, 100 Metcalfe 
Street, Ottawa, Ontario K1P 5M1 

Science Council of Canada, Publications Office, 100 Metcalfe 
Street, Ottawa, Ontario K1P 5M1 

(Orbis scientiae conference, Fort Lauderdale, FL, USA, 19- 
22 Jan 1981) 

See DOE/EV/40033-1 

(Solar thermal test facility (STTF) workshop: STTF testing 
for long-term system performance, Albuquerque, NM, USA, 
7-9 Jan 1981) 

See STTFUA-81/11 

(French-Greek colloquium on energy, Athens, Greece, 26-27 
Feb 1981) 

See CEA-CONF-5667 

See CEA-CONF-5668 

See COGEMA-CONF-81-7 

(Particle accelerator conference, Washington, DC, USA, 11- 
13 Mar 1981) 

See BNL-29200 

(Corrosion/81 annual meeting, Toronto, Canada, 6-10 Apr 
1981) 

See PNL-SA-8995 

(90. AICHE national meeting, Houston, TX, USA, 5-9 Apr 
1981) 

See PNL-SA-9063 

(2. joint SPE/DOE symposium on enhanced oil recovery, 
Tulsa, OK, USA, 5-8 Apr 1981) 

Dallas, TX; Society of Petroleum Engineers (1981). 

(Spring meeting of the Western States Section of the Com- 
bustion Institute, Pullman, WA, USA, 13-14 Apr 1981) 

See PNL-SA-9173 

(Conference on industrial conversion of coal and carbon to 
gas, liquid and high-value solid products, London, UK, 7-9 
Apr 1981) 

Fuel, 60: No. 9, 851-864(Sep 1981) ' 

(General meeting of the American Physical Society, Balti- 
more, MD, USA, 20-23 Apr 1981) 

See PNL-SA-9071 
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CONF-810812- 
43 


46 
CONF-810828- 
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Availability 


(2. Brazilian energy congress, Rio de Janeiro, Brazil, 6-10 
Apr 1981) 

See PNL-SA-8991 

(Workshop on the status of industrial 

try, Menlo Park, CA, USA, 9-10 Apr 1981) 

See EPRI-EM-2173 

(institute of Environmental Sciences annual meeting, Los 
Angeles, CA, USA, 4-7 May 1981) 

See PNL-SA-9232 

(International conference on physics in collision: High 
energy ee/ep/pp interactions, Blacksburg, VA, USA, 28-31 
May 1981) 

See DOE/ER/40033-2 

(US/USSR scientific exchange program meeting, Kiev, 
USSR, 4-8 May 1981) 

See PNL-SA-9406 

(American Ceramic Society conference, Washington, DC, 
USA, 3-6 May 1981) 

See HEDL-SA-2287-FP 

(International symposium on quality assurance for nuclear 
power plants, Paris, France, 11-15 May 1981) 

See HEDL-SA-2270 

(Polarized proton ion sources workshop, Ann Arbor, MI, 
USA, 20-27 May 1981) 

Copyright Clearance Center, Inc., Box 765, Schenectady, 
NY 12301 

(13. annual offshore technology conference, Houston, TX, 
USA, 4-7 May 1981) 

Offshore Technol. Conf., 2: 461-472(1981) 

(7. symposium on detonation, Annapolis, MD, USA, 19 Jun 
1981) 

See UCRL-85825 

See UCRL-85798 

(5. annual EPRI geothermal conference, San Diego, CA, 
USA, 22 Jun 1981) 

See EPRI-AP-2098 

(Institute for Nuclear Study symposium on quark and lepton 
physics, Tokyo, Japan, 25-26 Jun 1981) 

See DOE/ER/40033-5 

(17. ITCC conference, Gaithersburg, MD, USA, 15-18 Jun 
1981) 

See UCRL-86619-Rev.1 

(3. Purdue symposium on statistical inference, West La- 
fayette, IN, USA, 8-10 Jun 1981) 

See BNL-30554 

(14. national symposium on fracture mechanics, Los Angeles, 
CA, USA, 29 Jun-1 Jul 1981) 

See GA-A-16310 

(Physics opportunities at ISABELLE summer workshop, 
Upton, NY, USA, 20-31 Jul 1981) 

See DOE/ER/40033-11 

(International conference on neutrino physics and astrophys- 
ics, Maui, HI, USA, 1-8 Jul 1981) 

See DOE/ER/40033-15 

(2. joint ASME/ANS nuclear engineering conference, Port- 
land, OR, USA, 25-28 Jul 1981) 

See LA-UR-81-3662 

(18. project integration meeting, Pasadena, CA, USA, 15-16 
Jul 1981) 

See DOE/JPL-1012-58 

(10. L. H. Gray conference, Oxford, UK, 13-16 Jul 1981) 

See DOE/ER/03285-42 

(Conference on electron scattering from atoms and atofflic 
ions, Greenbelt, MD, USA, 15 Jul 1981) 

See UCRL-86383 

(3. course of international school of physics, Lake Como, 
Italy, 28 Jul-1 Aug 1981) 

See BNL-30214 

(6. international conference on structural mechanics in reac- 
tor technology, Paris, France, 17-21 Aug 1981) 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AOl1 

NTIS, PC A02/MF A0O1 

(20. national heat transfer conference, Milwaukee, WI, USA, 
2-5 Aug 1981) 

AIChE Symp. Ser., 77: No. 208, vp(1981) 

New York, NY; American Society of Mechanical Engineers 
(1981). 

(IECEC conference, Atlanta, GA, USA, 9-14 Aug 1981) 

See PNL-SA-9493 

See GEFR-SP-239 

(Conference on high pressure physics, Bad Honnef, F.R. 
Germany, Aug 1981) 

See UCRL-86483 
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Availability 


(Fusion reactor materials meeting, Seattle, WA, USA, 9-12 
Aug 1981) 

NTIS, PC A02/MF A0l 

See HEDL-SA-2504-FP 

See HEDL-SA-2471 

See HEDL-SA-2559-FP 

(Mechanical, magnetic, and underground energy storage 
1981 annual contractors’ review meeting, Washington, DC, 
USA, 24-26 Aug 1981) 

See PNL-SA-9781 

(AF/DARPA review of progress in quantitative NDE, Boul- 
der, CO, USA, 2-7 Aug 1981) 

See EGG-M-06981 

(Solar world forum, Brighton, UK, 23-28 Aug 1981) 

See SERI/TP-254-1377 

(international symposium on lepton and photon interactions 
at high energies, Bonn, F.R. Germany, 24-29 Aug 1981) 

See FERMILAB-Conf-81/69-THY 

See SLAC-PUB-2829 

(international symposium on iron nutrition and interactions 
in plants, Provo, UT, USA, 12-14 Aug 1981) 

See UCLA-12-1342 

(14. Masurian school of nuclear physics, Mikolajki, Poland, 
31 Aug-12 Sep 1981) 

See LBL-13637 

(ANS/ENS topical meeting on probabilistic risk assessment, 
Post Chester, NY, USA, 20-24 Sep 1981) 

See PNL-SA-9471 

(international conference on coal science, Dusseldorf, F.R. 
Germany, 7-9 Sep 1981) 

Verlag Glueckauf GmbH, Essen, Germany 

(4. international symposium on neutron-capture gamma-ray 
spectroscopy and related topics, Grenoble, France, 7-11 Sep 
1981) 

See DOE/ER/10576-3 

(Joint IAEA/NEA consultants meeting on uranium and plu- 
tonium resonance parameters, Vienna, Austria, 28 Sep-2 Oct 
1981) 

See BNL-30597 

(Meeting of the division of particles and fields of the Ameri- 
can Physical Society, Santa Cruz, CA, USA, 9-11 Sep 1981) 
Copyright Clearance Center, Inc., Box 765, Schenectady, 
NY 12301 

(11. international conference on solid nuclear track detectors, 
Bristol, UK, 7-12 Sep 1981) 

NTIS, PC A02/MF A01 

See HEDL-SA-2382-FP 

(Electrochemical Society conference, Denver, CO, USA, 11- 
16 Oct 1981) 

See BNL-30374 

See UCRL-85823-Rev.1 

(1981 SPE annual technical conference and exhibition, San 
Antonio, TX, USA, 4-7 Oct 1981) 

See UCRL-86503 

(25. conference on analytical chemistry and nuclear technol- 
ogy, Gatlinburg, TN, USA, 6 Oct 1981) 

See EGG-M-08881 

(9. symposium on engineering problems of fusion research, 
Chicago, IL, USA, 26-29 Oct 1981) 

See PNL-SA-9604 

See BNL-30299 

See UCRL-85982 

See EGG-M-08481 . 

(4. symposium on uranium mill tailings management, Fort 
Collins, CO, USA, 26-27 Oct 1981) 
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(1981 linear accelerator conference, Santa Fe, NM, USA, 19- 
23 Oct 1981) 

See LA-UR-81-3725 

See LA-UR-81-3782 

See LA-UR-81-3731 

See LA-UR-81-3695 

(6. symposium on polycyclic aromatic hydrocarbons, Colum- 
bus, OH, USA, 27-29 Oct 1981) 

See PNL-SA-10046 

See PNL-SA-9505 

(Workshop on parameterization of mixed layer diffusion, Las 
Cruces, NM, USA, 20-22 Oct 1981) 

See UCRL-86583 

(interagency mechanical operations group subgroup meeting, 
Livermore, CA, USA, 15 Oct 1981) 

See SAND-81-0011C 

(US DOE contractors office automation conference, San 
Francisco, CA, USA, 27-28 Oct 1981) 
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Availability 


NTIS, PC A02/MF A01 
(International meeting on the radiobiology of radium and ac- 
tinides in man, Lake Geneva, WI, USA, 12-16 Oct 1981) 
See PNL-SA-9882 
See PNL-SA-9883 
pay specialist meeting on operator training and qualifica- 
tions, Charlotte, NC, USA, 12-15 Oct 1981) 
See EGG-M-09581 
(4. water chlorination: environmental and health effects, 
Monterey, CA, USA, 19-23 Oct 1981) 
See PNL-SA-10037 
(Winter annual meeting of the ASME Technology and Soci- 
ety Division, Washington, DC, USA, 15-20 Nov 1981) 
See EGG-M-00981 
See EGG-M-02481 
(ANS winter meeting, San Francisco, CA, USA, 29 Nov-4 
Dec 1981) 
See HEDL-SA-2502 
See EGG-M-04181 
See EGG-M-03981 
NTIS, PC A02/MF AO01 
See EGG-M-06081 
See HEDL-SA-2431 
See HEDL-SA-2425-FP 
See HEDL-SA-2395 
See HEDL-SA-2469 
(AMS conference on mountain meterology, Steamboat 
Springs, CO, USA, 10-13 Nov 1981) 
See PNL-SA-9358 
(Annual meeting of the Institute of Chemical Engineers, 
New Orleans, LA, USA, 8-12 Nov 1981) 
See EGG-M-03781 
(13. annual Boulder damage symposium, Boulder, CO, USA, 
17-18 Nov 1981) 
See UCRL-86692 
(Annual meeting of the Materials Research Society, Boston, 
MA, USA, 16-19 Nov 1981) 
See SERI/TP-212-1493 
(International specialist meeting on fuel-air explosion, Mon- 
treal, Canada, 4-6 Nov 1981) 
See SAND-82-0086C 
(3. annual DOE participants information meeting on low- 
level waste management, New Orleans, LA, USA, 4-6 Nov 
1981) 
See RFP-3283 
See PNL-SA-10023 
lectro-optics/laser conference, Anaheim, CA, USA, 17-19 
Nov 1981) 
See LA-UR-81-3604 
(Conference on micropollutants in the environment, Brussels, 
Belgium, 22-25 Nov 1981) 
NTIS, PC A02/MF AO01 
(2. convention of the international colloquium on drops and 
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2177 NTIS, PC A10/MF AO1 DE82902205 7:33803 
2188 NTIS, PC A07/MF A01 DE82007047 7:33798 
-_ NTIS, PC A03/MF A01 DE82902204 7:33885 
6114-EN NTIS PCE09/MF E09 
6567-EN NTIS PCE03/MF E03 
6770-EN See PB-82-123225 
6777-FR See PB-82-123340 7:33722 
6779/ II-EN See PB-82-126566 7:35286 
6819 NTIS (US Sales Only), PC A04/MF A01 7:35288 
6827-EN NTIS PCE09/MF E09 7:34722 
6833-FR See PB-82-119280 7:34126 
6893-EN NTIS PCE03/MF E03 7:33356 
6893-EN-FR ECIS, 2100 M Street, NW, Suite 707, Washington, DC 20037 7:33379 
6902-EN NTIS PCE05/MF E05 7:33590 
6968-FR See PB-82-123217 7:34076 
6994-EN NTIS PCE10/MF E10 7:34420 
6996 NTIS (US Sales Only), PC A15/MF A01 DE81700871 7:33336 
6996-EN See PB-82-123258 7:33342 
7007-EN See PB-82-123282 7:34077 
7021-DE NTIS PCE04/MF E04 7:33732 
7025-FR NTIS PCE04/MF E04 7:33733 
7027-FR NTIS PCE05/MF E05 1:33734 
7028-EN NTIS PCE04/MF E04 7:34862 
7029-FR NTIS PCE04/MF E04 7:33729 
7030-FR NTIS PCE0S/MF E05 7:33730 
7032-DA See PB-82-123316 7:34707 
7034-EN See PB-82-123365 


7:33933 
7048-EN See PB-82-123183 7:34075 


7:33865 
7:34532 
7:33953 


7:32974 


_ See DOE/PC/40781-T1 DE82006095 


NTIS, PC Al4/MF A01 DE82007060 7:34014 


NTIS, PC A04/MF AO1 DE82006321 7:35068 


NTIS, PC A03/MF A01 7:33748 
NTIS (US Sales Only), PC A02/MF A01 DE81700842 7:35025 
NTIS (US Sales Only), PC A03/MF A01 DE81700843 7:35084 
NTIS (US Sales Only), PC A03/MF A0O1 DE81700844 7:35039 
NTIS (US Sales Only), PC A03/MF A0O1 DE81700845 7:35160 
NTIS (US Sales Only), PC A02/MF A01 DE81700820 7:34971 
NTIS (US Sales Only), PC A12/MF A01 DE81700846 7:35040 
NTIS (US Sales Only), PC A02/MF A01 DE81700821 7:34972 
NTIS (US Sales Only), PC A03/MF AO1 DE81700822 7:34973 
NTIS (US Sales Only), PC A02/MF A01 DE81700823 7:34974 
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FOA-C- 
10175-M$ NTIS, PC A07/MF A01 7:34110 
20368-T 1 NTIS, PC A03/MF A01 7:34639 
20381-T1 NTIS, PC A04/MF A01 7:34640 
20385-T1 NTIS, PC A03/MF A01 7:34641 


NTIS, PC A03/MF A01 7:33843 
NTIS, PC A04/MF A01 7:33844 
NTIS, PC A03/MF A01 7:34293 
NTIS, PC A03/MF A01 7:35226 


NTIS, PC A02/MF A01 7:33845 


017-Vol.4 NTIS, PC A03/MF A01 DE82010035 7:33804 
017-Vol.5 NTIS, PC A03/MF A01 DE82010492 7:33805 
017-Vol.6 NTIS, PC A03/MF A01 DE82010037 7:33806 
019 NTIS, PC A03/MF AOl DE82010611 7:33807 
1-82-Vol.1 NTIS, PC A13/MF AOl DE82010677 7:33322 
183-81 NTIS, PC A0S/MF A0i DE82010152 7:33323 
184-81 NTIS, PC A07/MF A01 DE82010151 7:33324 
205-81 NTIS, PC A05/MF A01 DE82010370 7:33325 
264-81 _ NTIS, PC A07/MF A01 DE82000406 7:33326 

NTIS, PC A09/MF AO! DE82005892 7:33327 


NTIS, PC A03/MF A01 7:33742 


Avail: SOD HC 7:33613 
Subcommittee on Energy Development and 7:33986 
Subcommittee on Energy Development and Applications 7:33614 


HRP- 
0903765/ 6 
0903767/ 2 
0903796/ 1 


80/ 5 
IAEA-R- 
1619-F 
1673-F 
2138-F 
2228-F 
INFO- 
0024 
INIS-nf- 
6350 
6528 
6574 
6575 
6576 
6614 
6618 
6704 
INPE- 
1977-TDL/ 036 


7908 
IPNO-RC- 

81-03 
IPNO-T- 


80-05 
IPNO-TH- 

80-66 

81-10 
IPPJ- 

500 

521 


Subcommittee on Energy Research and Production 7:33971 


Avail: SOD HC 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0O1 


NTIS, PC A02/MF A0i 
NTIS, PC A02/MF AOl 
NTIS, PC A04/MF AOl 


NTIS, PC A16/MF A01 


NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A17/MF A01 


NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only) 

NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC Al1/MF A01 


NTIS, PC Al2/MF AO1 
NTIS, PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A04/MF A01 
NTIS, PC A02/MF AOI 


DE82006676 
DE82006039 
DE82005192 
DE82005908 
DE82005190 
DE82005191 
DE82005337 
DE82003788 
DE82005907 
DE82006048 
DE82005887 
DE82005891 
DE82005888 
DE82005338 
DE82006032 
DE82006043 


DE81700882 
DE81700883 
DE81700971 
DE81700881 


DE81700859 
DE81700860 


DE81700829 
DE81700830 


7:33989 


7:33866 
7:33860 
7:34533 
7:33867 
7:34534 
7:33822 
7:34535 
7:33823 
7:35227 
7:33868 
7:34195 
7:33869 
7:35228 
7:35229 
7:34196 
7:35230 


7:34755 
1:34756 
7:34001 
7:34414 
7:34778 
7:34779 
7:34751 
7:34812 
7:33357 


7:35081 
7:34398 


7:35112 
7:35099 


7:34874 
7:35041 


7:35174 
7:35175 
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NTIS, PC A02/MF AO! 7:35176 
NTIS, PC A03/MF A01 7:35177 
NTIS, PC A02/MF A01 7:35231 
NTIS, PC A02/MF AO! 7:35178 
NTIS, PC A02/MF AO! 7:35179 
NTIS, PC A02/MF AO1 7:35232 


NTIS, PC A04/MF A01 7:34976 


NTIS (US Sales Only), PC A02/MF A01 DE81700861 7:35104 
NTIS (US Sales Only), PC A02/MF A01 DE81700862 7:35108 


See LA-9103-MS DE82010979 7:33857 
NTIS (US Sales Only), PC A03/MF A01 DE81700967 1:34765 
See DOE/JPL-1012-58 DE82005813 7:33607 


NTIS, PC A03/MF AO1 7:33655 
NTIS, PC A03/MF A01 1:33976 


NTIS (US Sales Only), PC A03/MF A01 DE82780017 7:35233 
NTIS (US Sales Only), PC A09/MF AO1 DE82780013 7:33825 
NTIS (US Sales Only), PC A04/MF AO01 DE82780073 7:33899 
NTIS (US Sales Only), PC A02/MF A01 DE82780076 7:33856 
NTIS (US Sales Only), PC A05/MF A01 DE82780074 7:33900 
NTIS (US Sales Only), PC A07/MF A01 DE82780077 7:33826 


NTIS (US Sales Only), PC A07/MF A01 DE81700880 7:34950 
NTIS (US Sales Only), PC A04/MF A01 DE81700966 7:34951 


NTIS, PC A04/MF AOl 7:34952 


NTIS, PC A05/MF A01 DE82010981 7:35290 
NTIS, PC A04/MF AO1 DE82010985 7:33359 
NTIS, PC A02/MF A0l DE82010022 7:34204 
See NUREG/CR-2347 DE82010067 7:33915 
See NUREG/CR-2351 DE82007659 7:33916 
NTIS, PC A03/MF AOl DE82010020 7:35180 
NTIS, PC A02/MF A0l1 DE82010977 1:33360 
NTIS, PC A04/MF A01 DE82010986 7:35082 
NTIS, PC A03/MF A01 DE82010974 7:35234 
NTIS, PC A02/MF AO1 DE82007033 7:34421 
NTIS, PC A03/MF A0l DE82010025 7:34422 
9103-MS NTIS, PC A02/MF AO1 DE82010979 7:33857 
9104-MS NTIS, PC A03/MF A01 DE82007031 7:35291 
9120-MS NTIS, PC A02/MF AO1 DE82010024 7:35181 
9123-MS NTIS, PC A02/MF A0l1 DE82010036 7:33428 
9130-MS NTIS, PC A02/MF A01 DE82010038 7:34493 


NTIS, PC A02/MF AOl DE82005610 7:34254 
NTIS, PC A02/MF AOl DE82002351 7:33441 
NTIS, PC A02/MF A0l DE82006107 7:35016 
NTIS, PC A02/MF AO1 DE82006103 7:34544 
NTIS, PC A03/MF AOI DE82006151 7:33901 
NTIS, PC A02/MF AOl DE82006160 7:34494 
NTIS, PC A02/MF AO1 DE82006131 7:34506 
NTIS, PC A02/MF AO1 DE82006133 7:34777 
81-3731 NTIS, PC A02/MF AO1 DE82006134 7:34495 
81-3766 NTIS, PC A02/MF AOl DE82006149 7:33361 
81-3782 NTIS, PC A02/MF A01 DE82006147 7:34463 
81-3792 NTIS, PC A02/MF AO01 DE82006144 7:35283 
82-207 NTIS, PC A02/MF AOl DE82010425 7:35235 


NTIS (US Sales Only), PC A03/MF A01 DE81700838 7:35028 


NTIS (US Sales Only), PC A02/MF AOI DE81700831 7:35029 
NTIS (US Sales Only), PC A02/MF A01 DE81700832 7:35063 
NTIS (US Sales Only), PC A02/MF A01 DE81700813 7:35161 


NTIS (US Sales Only), PC A02/MF A01 DE81700824 7:35004 


NTIS, PC A10/MF A0l DE82007198 
NTIS, PC A02/MF A01 DE82004564 
NTIS, PC A02/MF AO1 DE82004026 
NTIS, PC A22/MF AO1 DE82010296 
NTIS, PC A08/MF A01 DE82007618 
NTIS, PC A04/MF AOl DE82010156 
NTIS, PC A04/MF A01 DE82010167 
NTIS, PC A09/MF AOI DE82005627 
NTIS, PC A06/MF AOI DE82010297 
NTIS, PC A02/MF A0l DE82003625 
NTIS, PC A07/MF AOl DE82010164 
NTIS, PC A02/MF AOl DE82004842 
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13580 NTIS, PC A05/MF A01 DE82007616 7:34275 
13626 NTIS, PC A06/MF A01 DE82010341 7:34205 
13637 NTIS, PC A02/MF A01 DE82005762 7:35109 
NTIS, PC A04/MF AO1 DE82007617 7:33615 
NTIS, PC Al0/MF A0l DE82010180 7:33616 


NTIS, PC A0S/MF A01 DE82004140 7:33712 
NTIS, PC A02/MF A01 DE82001602 7:33713 


NTIS, PC A03/MF A01 7:34875 
NTIS (US Sales Only), PC A02/MF A0i 7:35095 


NTIS (US Sales Only), PC A06/MF A01 7:35085 
NTIS (US Sales Only), PC A02/MF A01 7:35132 
NTIS (US Sales Only), PC A02/MF A01 7:35133 


NTIS, PC A02/MF A01 7:35139 
NTIS, PC A02/MF A01 DE82010383 7:34606 
NTIS, PC A04/MF A01 7:33261 
See DOE/ET/47912-2 DE82010212 7:33343 


NTIS, PC A02/MF AO1 7:33597 
NTIS, PC A02/MF A01 7:33362 


NTIS, PC A03/MF A01 7:33721 
NTIS, PC A03/MF AOl1 7:33714 
NTIS, PC A04/MF A01 7:33363 
NTIS, PC A0S/MF A01 
NTIS, PC A04/MF AOl 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF A0O1 
NTIS, PC A02/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOl 
NTIS, PC A07/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC Al4/MF AO1 
NTIS, PC A04/MF A0Ol1 
NTIS, PC A09/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A09/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A05/MF A01 


NTIS$39.50 


NTIS, PC A06/MF A01 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AO01 
NTIS, PC A02/MF A0i 
NTIS, PC A04/MF AOI 
NTIS, PC A09/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AO01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A01 
See DOE/NASA/51040-34 DE82006114 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A09/MF A01 


NTIS (US Sales Only), PC A03/MF A01 DE81700814 
NTIS (US Sales Only), PC A02/MF A01 DE81700815 
NTIS (US Sales Only), PC A02/MF A01 DE81700816 





ERA Vol. 7, No. 13 / 266R 


Availability Order No. Distribution Category Abstract No. 


NTIS, PC A0S5/MF A01 DE82902196 MN -6la 7:33621 
See DOE/ER/00038-2286 DE82004894 MN -13 7:34391 
TIC DE82902529 ND -25 7:33972 


NTIS (US Sales Only), PC A07/MF A01 DE82901008 ND -906 7:33231 
NTIS (US SALES ONLY) PC A14/MF A01 DE82901060 ND -88 7:33201 
NTIS (US Sales Only), PC A08/MF A01 DE82901078 ND -90d 1:32977 
NTIS, PC A03/MF A01 DE82901333 7:33622 
NTIS, PC A08/MF A01 DE82901889 7:33992 
Univ. of Kansas, Kansas Geological Survey, 1930 Ave. A, 7:33262 
Campus West, Lawrence, KS 66044 

NTIS, PC Al2/MF A01 DE82902245 7:34006 
NTIS, PC Al4/MF A01 DE82902300 7:34007 
Colorado State Univ., Office of University Communication, 1:33768 
Fort Collins, CO 80523 

Minnesota Geological Survey, 1633 Eustis St., St. Paul, MN 1:34734 
55108 

Division of Energy and Mineral Impact, State Capital, 200 7:34002 
E. Colfax Avenue, Denver, CO 80203 

Wyoming Geological Survey, Box 3008, Univ. Station 7:34839 
Laramie, WY 82070 

Univ. of Hawaii, Agriculture Publications and Information 734111 
Office, 2500 Dole Street, Honolulu, HI 96822, $1.05 + 

postage 

US Bureau of Mines, Pittsburgh Mining, P.O. Box 18070, 7:33210 
Pittsburgh, PA 15236 

European Community Information Service, 2100 M Street, 7:33948 
NW, Suite 707, Washington, DC 20037, $7.00 $ 


NTIS, PC A23/MF A0l 7:33835 
NTIS, PC A10/MF A01 7:33429 
NTIS, PC Al4/MF A0Ol 7:33836 
NTIS, PC A05/MF AOl 7:33902 
NTIS, PC A09/MF A01 7:33903 
NTIS, PC A03/MF A0Ol 7:33862 
NTIS, PC A02/MF AOl 7:33364 


NTIS, PC A06/MF A01 . DE82007612 7:33904 

NTIS, PC A16/MF A0l 7:33769 

NTIS, PC A03/MF A0l 1:33344 

NTIS, PC A05/MF A01 7:33905 

NTIS, PC A05/MF A0i 7:33849 

NTIS, PC A07/MF A0Ol 7:33906 

NTIS, PC A04/MF A0l 7:33907 

NTIS, PC A04/MF A0i 7:33908 

NTIS, PC A16/MF A0l 7:33909 

NTIS, PC A04/MF A0l 7:33910 

2189-V9 NTIS, PC A12/MF A0l 7:33911 
2223 NTIS, PC A06/MF A0l DE82010245 7:34425 
2225 NTIS, PC A07/MF AOl 7:34833 
2299-Vol.3 NTIS, PC A03/MF AOl DE82007200 7:33912 
2300 NTIS, PC A99/MF AOl 7:33913 
2318 NTIS, PC A08/MF AOl1 7:33914 
2347 NTIS, PC A04/MF A01 DE82010067 7:33915 
2348 NTIS, PC A24/MF AOl1 7:33809 
2351 NTIS, PC A03/MF AOI DE82007659 7:33916 
2372 NTIS, PC A08/MF A01 7:33917 
2375 NTIS, PC A04/MF A0l 7:33918 
2382 NTIS, PC A13/MF A0l 7:34850 
2403 NTIS, PC A08/MF AO1 7:33919 
2421 NTIS, PC A07/MF A01 7:33841 
2490 NTIS, PC A09/MF A01 DE82902139 7:33920 
2491 NTIS, PC A07/MF AO1 7:33921 
2583 See UCRL-53033 DE82010690 7:33927 

OEFZS- 

4033 NTIS (US Sales Only), PC A03/MF AOI DE81700878 7:34843 
4045 NTIS (US Sales Only), PC A03/MF A01 DE81700872 1:33337 
onau. NTIS (US Sales Only), PC A02/MF A01 DE81700873 17:33333 


193 NTIS, PC A03/MF AO1 DE82007564 7:35284 
NTIS, PC A05/MF A01 DE82010027 7:34112 
NTIS, PC A04/MF AOl1 DE82010328 7:34844 


NTIS, PC A04/MF AOl DE82010331 7:34056 
NTIS, PC E08/MF AOl DE82007499 7:34057 


158 See NUREG/CR-2223 DE82010245 1:34425 
ORNL/Sub- 


81/ 40451/ 1 NTIS, PC E08/MF A01 DE82007113 7:34058_. 
1676/ 2 NTIS, PC A05/MF A0l DE82007245 7:35182 
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NTIS, PC A09/MF A0O1 DE82007738 7:33817 
NTIS, PC A09/MF AO1 DE82010339 7:34714 
NTIS, PC A03/MF AO1 DE82010333 7:33758 
NTIS, PC A03/MF AO1 DE82010193 7:33433 
NTIS, PC A06/MF A01 DE82010334 7:34829 
NTIS, PC A06/MF AO1 DE82010338 7:33623 
NTIS, PC A02/MF A01 DE82010335 7:34545 
NTIS, PC A03/MF A01 DE82007730 7:33827 
NTIS, PC A02/MF AO1 DE82010481 7:35042 
See NUREG/CR-2299-Vol.3 DE82007200 7:33912 
(US: Commissioner of Patents, Washington, D.C. 20231, 

USA, $.50 per copy. Government Patent Applications availa- 

ble from NTIS) 


A 241,309 
A 242,806 
A 243,307 
A 243,309 
A 243,395 
A 246,975 
A 246,976 
A 247,709 
A 249,782 
A 253,641 
A 254,708 
A 257,013 
A 258,350 
A 258,352 
A 258,818 


81-165938 NTIS PC$64.00/MF$7.25 
81-165946 NTIS PC$43.75/MF$6.00 
81-165979 NTIS PC$223.50/MF$15.25 
81-165987 NTIS PC$72.25/MF$7.75 
81-165995 NTIS PC$12.75/MF$4.50 
81-166001 NTIS PC$89.25/MF$8.50 
81-166019 NTIS PC$74.00/MF$7.75 
81-166027 NTIS PC$86.50/MF$8.25 
81-166035 NTIS PC$50.00/MF$6.50 
81-166043 NTIS PC$98.25/MF$9.00 
81-166423 NTIS PC$28.75/MF$5.25 
81-166431 NTIS PC$38.25/MF$5.75 
81-171191 NTIS, PC A04/MF A01 
81-179954 NTIS, PC A02/MF A01 
81-180051 NTIS, PC A02/MF AOI 
81-180945 NTIS, PC A0S5/MF AO1 
81-180952 NTIS, PC Al2/MF A0Ol1 
81-181620 NTIS, PC A02/MF A01 
81-181638 NTIS, PC A02/MF A0O1 
81-182412 NTIS, PC A03/MF AOI 
81-183444 NTIS, PC A06/MF A01 
81-183501 NTIS, PC Al4/MF A01 
81-183972 NTIS, PC A04/MF A01 
81-184095 NTIS, PC A15/MF A01 
81-184335 NTIS, PC A05/MF A01 
81-184590 NTIS, PC A04/MF AOI 
81-184624 NTIS, PC A02/MF A01 
81-184947 NTIS, PC A0S/MF A0Ol 
81-184970 NTIS, PC A08/MF AOI 
81-185357 NTIS, PC A07/MF A01 
81-185431 NTIS, PC A03/MF A0l 
81-185662 NTIS, PC A03/MF A0l 
81-185951 NTIS, PC A02/MF A0l1 
81-186058 NTIS, PC A13/MF A01 
81-186066 NTIS, PC A07/MF AO1 
81-186652 NTIS, PC A04/MF AO1 
81-186694 NTIS, PC A03/MF A01 
81-186710 NTIS, PC Al4/MF A01 
81-186926 NTIS PC$40.00/MF$40.00 
81-187726 NTIS, PC A03/MF AOl 
81-187742 NTIS, PC A03/MF A01 
81-187965 NTIS, PC A04/MF AO1 
81-188344 NTIS, PC A06/MF A01 
81-188757 NTIS, PC A03/MF A01 
81-189318 NTIS, PC A03/MF AO1 
81-190126 NTIS, PC A02/MF A01 
81-190142 NTIS, PC A03/MF A01 
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81-190514 
81-191348 
81-191769 
81-193880 
81-194094 
81-194664 
81-196263 
81-196271 
81-197014 
81-200115 
81-200123 
81-200131 
81-200149 
81-200156 
81-200164 
81-200172 
81-200180 
81-200206 
81-200214 
81-200222 
81-200230 
81-200248 
81-200255 
81-200263 
81-200271 
81-200289 
81-200297 
81-210130 
81-212516 
81-213373 
81-213381 
81-213589 
81-213795 
81-214157 
81-214538 
81-214819 
81-214835 
81-214843 
81-214884 
81-215063 
81-215089 
81-215329 
81-215394 
81-215402 
81-215899 
81-215907 
81-216079 
81-216095 
81-216103 
81-216111 
81-216129 
81-216319 
81-216384 
81-216525 
81-216806 
81-216905 
81-217002 
81-217150 
81-217176 
81-217267 
81-217283 
81-217309 
81-217721 
81-217903 
81-217911 
81-218000 
81-218174 
81-218182 
81-218828 
81-219032 
81-219164 
81-219560 
81-219594 
81-220006 
81-220014 
81-220048 
81-220246 
81-220519 
81-220824 
81-220840 
81-221186 
81-221194 
81-221301 
81-221319 
81-221889 


Availability 


NTIS, PC A0S/MF A01 

NTIS, PC A02/MF AOI 

NTIS, PC Al2/MF AO01 

NTIS, PC A07/MF A01 

NTIS, PC A03/MF AO1 

NTIS, PC Al0/MF AO! 

NTIS, PC A99/MF AOI 

NTIS, PC A22/MF AO01 

NTIS, PC A04/MF AO01 

NTIS PCS30.25/MF $5.50 

NTIS PC$18.50/MF $4.75 

NTIS PC$73.00/MF$7.75 

NTIS PCS19.50/MF$S.00 

NTIS PC$27.75/MF$5.25 

NTIS PC$15.75/MFS4.75 

NTIS PC$20.00/MF$5.00 

NTIS PC$39.25/MF$6.00 

NTIS PC$60.00/MF$7.00 

NTIS PC$10.50/MF$4.50 

NTIS PC$58.00/MF$7.25 

NTIS PC$60.25/MF$7.00 

NTIS PC$77.00/MF$7.75 

NTIS PC$56.75/MFS6.75 

NTIS PC$37.50/MF$6.00 

NTIS PC$12.50/MF$4.50 

NTIS PC$96.25/MF$9.00 

NTIS PC$70.00/MF$7.25 

NTIS, PC A04/MF A01 

NTIS, PC A03/MF AO! 

NTIS, PC A03/MF AO1 

NTIS, PC A02/MF AOI 

NTIS, PC A04/MF A01 

NTIS, PC A02/MF AO! 

NTIS, PC A04/MF A01 

NTIS, PC A02/MF A01 

NTIS, PC A06/MF A01 

NTIS, PC A04/MF AO! 

NTIS, PC A0S/MF A01 

NTIS, PC A06/MF AO1 

NTIS, PC A06/MF A01 

NTIS, PC A03/MF A01 

NTIS, PC Al2/MF A01 

NTIS, PC Al2/MF A01 

NTIS, PC A13/MF A01 

NTIS, PC A06/MF A01 

NTIS, PC A02/MF AOI 

NTIS, PC A03/MF A01 

NTIS, PC A03/MF AO01 

NTIS, PC A02/MF AOI 

NTIS, PC A03/MF A01 

NTIS, PC A02/MF A01 

NTIS (US Sales Only), PC A03/MF E03 
NTIS, PC A0S/MF AOI 

NTIS, PC A06/MF A01 

NTIS, PC A03/MF A01 

NTIS, PC A08/MF A01 

NTIS, PC A08/MF AOI 

NTIS (US Sales Only), PC A04/MF B04 
NTIS (US Sales Only), PC A05/MF E05 
NTIS (US Sales Only), PC A0S/MF E05 
NTIS (US Sales Only), PC A04/MF B04 
NTIS (US Sales Only), PC A0S/MF E05 
NTIS (US Sales Only), PC A06/MF E06 


‘NTIS (US Sales Only), PC A10/MF E10 


NTIS PCOS/MF E05 

NTIS, PC A03/MF A0l 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A03/MF A0l 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A0S/MF A01 
NTIS, PC A04/MF A0l 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOl 
NTIS, PC A24/MF AO01 
NTIS, PC A02/MF A01 
NTIS, PC All/MF AOl 
NTIS, PC All/MF A0l 
NTIS, PC A03/MF AO01 
NTIS, PC A07/MF AOl 
NTIS, PC A05/MF A01 
NTIS, PC A05/MF A0l 
NTIS, PC A0S5/MF AO1 
NTIS, PC A06/MF A0O1 
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Distribution Category 


Abstract No. 


7:34819 
7:34115 
7:34664 
7:33993 
7:34184 
7:34059 
7:34717 
7:33280 
7:33591 
7:34157 
7:34158 
7:34159 
7:34160 
7:34161 
7:34162 
7:34163 
7:34164 
7:34165 
7:34166 
7:34167 
7:34168 
7:34169 
7:34170 
7:34171 

7:34172 
7:34173 
7:34174 
7:34088 
7:33136 
7:34489 
7:34820 
7:33837 
7:34689 
7:33624 
7:33129 
7:34117 
7:33328 
7:33331 

7:33250 
7:34060 
7:34061 

7:33251 

7:33211 

7:33130 
7:34089 
7:34910 
7:33759 
7:32978 
7:32979 
7:32980 
7:32981 

7:33348 

7:33268 
7:34130 
7:34709 
7:33994 
7:33934 
7:33951 

7:33707 
7:33719 
7:33720 
7:33952 
7:33420 
7:33784 
7:34042 
7:34175 
7:33625 
7:33787 
7:33770 
7:34090 
7:33137 
7:33232 
7:32982 





261R / ERA Vol. 7, No. 13 PB- 


Report No. Availability Abstract No. 


81-222002 NTIS, PC A03/MF A0O1 7:33415 
81-222085 NTIS, PC A06/MF A01 7:33252 
81-222267 NTIS, PC A09/MF A01 7:33771 
81-222275 NTIS, PC A15/MF A01 7:32984 
81-222283 NTIS, PC A08/MF A01 7:34062 
81-222291 NTIS, PC A06/MF A01 7:33298 
81-222309 NTIS, PC A05/MF AO1 7:33294 
81-222317 NTIS, PC A08/MF A01 7:33295 
81-222515 NTIS, PC All/MF A01 7:33131 
81-222796 NTIS, PC Al6/MF A01 7:33958 
81-222804 NTIS, PC A09/MF A01 7:33271 
81-222812 NTIS, PC Al2/MF A01 7:34667 
81-222820 NTIS, PC A06/MF A01 7:33959 
81-222895 NTIS, PC A09/MF A01 7:34913 
81-222960 NTIS (US Sales Only), PC A06/MF E06 7:33426 
81-223208 NTIS, PC A03/MF A01 7:33437 
81-223463 NTIS, PC A08/MF A01 7:34362 
81-223596 NTIS (US Sales Only), PC A03/MF AOI 7:33448 
81-224396 NTIS PCE04/MF E04 7:32985 
81-225559 NTIS, PC A10/MF A01 7:34668 
81-226680 NTIS, PC A02/MF A0O1 7:34187 
81-227969 NTIS, PC A09/MF A01 7:33964 
81-227977 NTIS, PC A03/MF A01 7:33626 
81-227985 NTIS, PC A02/MF A01 7:33303 
81-806994 NTIS PCO1/MF NO1 7:34830 
81-866519 NTIS PCO1/MF N01 7:34030 
81-868598 NTIS PCO1/MF N01 7:33449 
81-868820 NTIS PCO1/MF N01 7:32986 
81-870966 NTIS PCO1/MF N01 7:33715 
81-872251 NTIS PCO1/MF N01 7:34867 
81-872269 NTIS PCO1/MF N01 7:33300 
81-872335 NTIS PCO1/MF N01 7:33065 
81-872525 NTIS PCO1/MF N01 7:33737 
81-872582 NTIS PCO1/MF NOI 7:33465 
82-117813 NTIS, PC A04/MF AO1 7:34063 
82-117821 NTIS, PC A10/MF AO1 7:34015 
82-119173 NTIS, PC A02/MF A01 7:33457 
82-119280 NTIS PCE04/MF E04 7:34126 
82-119900 National Bureau of Standards, Washington, DC 7:34064 
82-120932 NTIS, PC Al2/MF A0O1 7:32934 
82-121021 NTIS, PC A04/MF AO1 7:34065 
82-121161 NTIS, PC A03/MF A01 7:34643 
82-121336 NTIS, PC A04/MF A01 7:34669 
82-121732 NTIS, PC Al2/MF A01 7:34016 
82-121963 NTIS, PC A06/MF A0O1 7:34768 
82-121989 NTIS, PC A09/MF A01 7:34769 
82-121997 NTIS, PC A10/MF A01 7:33592 
82-122144 NTIS, PC A04/MF AO1 7:34697 
82-122151 NTIS, PC A10/MF A0l1 7:33139 
82-122169 NTIS, PC A04/MF A01 7:34188 
82-122185 NTIS, PC A07/MF A01 7:34131 
82-122219 NTIS, PC A13/MF A01 7:34132 
82-122789 NTIS, PC A02/MF AO1 7:34133 
82-122979 NTIS, PC A02/MF A01 7:34797 
82-122987 NTIS, PC A03/MF AO1 7:33788 
82-123183 NTIS PCE06/MF E06 7:34075 
82-123217 NTIS PCE05/MF E05 7:34076 
82-123225 NTIS PCE05/MF E05 7:33953 
82-123258 NTIS PCE13/MF E13 7:33342 
82-123282 NTIS PCE03/MF E03 7:34077 
82-123308 NTIS PCE03/MF E03 7:34581 
82-123316 NTIS PCE10/MF E10 7:34707 
82-123340 NTIS PCE05/MF E05 7:33722 
82-123365 NTIS PCE04/MF E04 7:33933 
82-123514 NTIS, PC A07/MF AO1 7:33285 
82-123597 NTIS, PC A03/MF A01 7:34670 
82-123688 NTIS, PC A08/MF AO1 7:34738 
82-123837 NTIS, PC A02/MF AO1 7:34093 
82-123944 NTIS, PC All/MF A01 7:33140 
82-124165 NTIS, PC A21/MF AO01 7:34017 
82-124215 NTIS, PC A03/MF AOl1 7:34094 
82-124322 NTIS, PC A04/MF AO1 7:33304 
82-126053 NTIS, PC A03/MF AO01 7:33693 
82-126566 NTIS PCE06/MF E06 7:35286 
82-126699 NTIS, PC A03/MF A01 7:33977 
82-126848 NTIS, PC Al1/MF AO1 7:34118 
82-126855 NTIS, PC A16/MF AO1 7:34119 
82-127242 NTIS, PC A04/MF AO1 7:34066 
82-127978 NTIS, PC A06/MF A01 7:34095 
82-128000 NTIS, PC A02/MF A01 7:34735 
82-128034 NTIS, PC A04/MF AOl1 7:34695 
82-128059 NTIS, PC A09/MF A01 7:34185 
82-128067 NTIS, PC A06/MF A01 7:33212 
82-128927 NTIS, PC A14/MF AO01 7:33772 
82-128935 NTIS, PC Al6/MF A01 1:33773 
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82-129206 NTIS, PC A04/MF AO1 7:33974 
82-129396 NTIS, PC A06/MF A0l1 7:33694 
82-129479 NTIS, PC Al2/MF AOl 7:34821 


82-129834 NTIS, PC A02/MF A01 7:33716 
82-129958 NTIS, PC A21/MF A01 1:33774 
82-129966 NTIS, PC A99/MF E04 17:33775 


7:34710 


82-130162 NTIS, PC A08/MF AO1 

82-130204 NTIS, PC A03/MF AO1 

82-130220 NTIS, PC A06/MF AO1 

82-130238 NTIS, PC A03/MF AO1 

82-130576 NTIS, PC A03/MF AO1 

82-130741 NTIS, PC A06/MF AOl1 

82-130758 NTIS, PC A03/MF AO1 

82-132739 NTIS, PC A05/MF AO1 

82-133323 NTIS, PC A03/MF AO01 

82-136516 NTIS, PC Al4/MF AOl 

82-137001 NTIS, PC A08/MF AO1 

82-137068 NTIS PCE05/MF E05 

82-137084 NTIS PCE05/MF E05 

82-137092 NTIS PCE03/MF E03 

82-137779 NTIS, PC A03/MF A01 

82-137811 NTIS, PC A03/MF AO1 

82-138611 NTIS, PC A02/MF AO01 

82-139288 NTIS, PC A07/MF AO1 

82-139346 NTIS, PC A04/MF AO1 

82-139361 NTIS, PC A04/MF AOl1 

82-139478 NTIS, PC A04/MF AO1 

82-139619 NTIS PCE03/MF E03 

82-139635 NTIS PCE03/MF E03 

82-139791 NTIS, PC A04/MF AO1 

82-139833 NTIS, PC A09/MF A0i 

82-140229 NTIS PCE06/MF E06 

82-140401 NTIS, PC A05/MF AO1 

82-140443 NTIS, PC A07/MF A01 

82-140831 Proceedings of International Conference Magnet Technology 
(7th), Karlsruhe, Germany, F.R., March 30-April 5, 1981, 
IEEE Trans. Mag. MAG-17, n5 p2297-2304 Sep 81. 

82-140971 NTIS, PC A03/MF A01 7:33789 

82-141037 NTIS, PC A04/MF A01 7:34019 

82-141045 NTIS, PC A02/MF A01 7:34121 

82-141235 NTIS, PC A05/MF A01 7:33628 

82-141417 NTIS, PC Al3 7:33270 

82-142100 NTIS, PC A02/MF A0l 7:34178 

82-142548 NTIS, PC A09/MF A0l 7:34698 

82-143108 NTIS, PC A03/MF A01 7:33760 

82-143199 NTIS, PC A04/MF A01 7:33329 

82-143827 NTIS, PC A03/MF A01 7:34711 

82-143876 NTIS, PC A10/MF A01 7:34813 

82-145038 NTIS, PC A09/MF A0Ol 

82-145293 NTIS, PC A07/MF AO1 

82-145301 NTIS, PC A05/MF A01 

82-145327 NTIS, PC A04/MF AO01 

82-145376 NTIS, PC A03/MF A01 

82-145392 NTIS, PC A07/MF A0O1 

82-145418 NTIS, PC A05/MF A01 

82-145426 NTIS, PC A02/MF A01 

82-145582 NTIS, PC A04/MF A01 

82-145608 NTIS, PC A10/MF A01 

82-145822 NTIS PCE03/MF E03 

82-145830 NTIS PCE07/MF E07 

82-145913 NTIS, PC A05/MF AO01 

82-145939 NTIS, PC All/MF A01 

82-146036 NTIS, PC A02/MF AO! 

82-146184 NTIS, PC A02/MF AO1 

82-146192 NTIS, PC All/MF A01 

82-147380 NTIS, PC A04/MF A01 

82-147455 NTIS, PC A05S/MF A01 

82-147463 NTIS, PC A05/MF A0O1 

82-147471 NTIS, PC A07/MF A01 

82-147489 NTIS, PC A03/MF AO01 

82-148008 NTIS, PC A08/MF A01 

82-148040 NTIS PCE02/MF E02 

82-148339 NTIS, PC A04/MF A01 

82-148669 NTIS, PC A09/MF AOl 

82-149014 NTIS, PC A02/MF A0O1 

82-149022 NTIS, PC A15/MF AOl 

82-149030 NTIS, PC A06/MF AOI 

82-149543 NTIS PCE04/MF E04 

82-149675 NTIS PCE03/MF E03 

82-149683 NTIS PCE04/MF E04 

82-149691 NTIS PCE03/MF E03 

82-149709 NTIS PCE02/MF E02 

82-151705 NTIS, PC A10/MF A01 

82-151895 NTIS, PC A03/MF A01 

82-152000 NTIS, PC Al2/MF AO1 
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82-152018 NTIS, PC Al4/MF A0O1 7:34100 
82-152869 NTIS, PC Al4/MF A0Ol 7:33286 
82-152976 NTIS, PC A07/MF A0O1 7:34003 
82-153461 NTIS, PC A03/MF A01 7:33443 
82-153479 NTIS, PC All/MF AO1 7:33630 
82-153495 NTIS, PC A08/MF AO1 7:34072 
82-153503 NTIS, PC A0S/MF A0O1 7:33293 
82-153511 NTIS, PC A03/MF A01 7:33444 
82-154329 NTIS, PC A13/MF A0l 7:33975 
82-155458 NTIS, PC A09/MF AOI 7:34834 
82-155508 NTIS, PC A0S/MF A01 7:33317 
82-155573 NTIS, PC A03/MF A01 7:34101 
82-156118 NTIS, PC A04/MF AO01 7:34102 
82-156134 NTIS, PC A04/MF AO1 7:34103 
82-156746 NTIS, PC A05/MF A01 7:33318 
82-156753 NTIS, PC A03/MF A01 7:33319 
82-801572 NTIS PCNO1/MF NO1 7:34104 
82-801648 NTIS PCNO1/MF N01 7:33302 
82-801705 NTIS PCNO1/MF NO1 7:34105 
82-801721 NTIS PCNO1/MF NO1 1:34674 
82-801747 NTIS PCNO1/MF N01 7:34675 
82-801762 NTIS PCNO1/MF NO1 7:33458 
82-801770 NTIS PCNO1/MF NO1 7:33459 
82-801861 NTIS PCNO1/MF NO1 7:33460 
82-801879 NTIS PCNO1/MF NO1 7:33461 
82-801887 NTIS PCNO1/MF NO1 7:33746 
82-801911 NTIS PCNO1/MF N01 1:34676 
82-801978 NTIS PCNO1/MF NO1 7:34124 
82-802042 NTIS PCNO1/MF N01 7:32935 
82-803651 NTIS PCNO1/MF N01 7:34799 
82-803701 NTIS PCNO1/MF NO1 7:35236 
82-803727 NTIS PCNO1/MF N01 7:34137 
82-803735 NTIS PCNO1/MF NOi 7:34138 
82-803750 NTIS PCNO1/MF NO1 7:34139 
82-856402 NTIS PCNO1/MF NO1 7:33305 
82-856725 NTIS PCNO1/MF N01 7:32936 
82-856923 NTIS PCNO1/MF NO1 7:34724 
82-856980 NTIS PCNO1/MF N01 7:33995 
82-856998 NTIS PCNO1/MF NO1 7:34073 
82-857004 NTIS PCNO1/MF NO1 7:33202 
82-857012 NTIS PCNO1/MF NO1 7:34125 
82-857327 NTIS PCNO1/MF NO1 7:34399 
82-857384 NTIS PCNO1/MF NO1 7:34284 
82-857426 NTIS PCNO1/MF NO1 7:33233 
82-857434 NTIS PCNO1/MF N01 7:33594 
82-857749 NTIS PCNO1/MF N01 7:34206 
82-860446 NTIS PCNO1/MF NO1 7:33876 
82-921000 Paper copy available on Standing Order, Deposit Account 7:34835 

required. North American Continent price, $44.00/year; all 

others write for quote. Single copies also available in paper 

copy only, price based on page count. Basic report available 

as PB82-921099. 
82-921099 NTIS PC$20.00 7:34836 
180233 NTIS 7:33272 

PNL- 
3000-11 NTIS, PC A07/MF A01 DE82010397 7:33369 
3830-Vol.4 NTIS, PC A04/MF AO1 DE82010107 7:33315 
4055 NTIS, PC A05/MF A01 DE82007588 7:33851 
PNL-SA- 


7142 NTIS, PC A03/MF A01 DE82007090 7:33416 
8027 NTIS, PC A02/MF AO1 DE82005782 7:33370 
8375 NTIS, PC A03/MF A01 DE82007089 7:33779 
8505 NTIS, PC A02/MF AO1 DE82007168 7:33799 
8718 NTIS, PC A02/MF AO01 DE82007123 7:34207 
8720 NTIS, PC A02/MF AO01 DE82007092 7:33978 
8742 NTIS, US Sales Only, PC A02/MF AOI DE82007088 7:33922 
8764 NTIS, PC A04/MF AO1 DE82005774 7:33320 
NTIS, PC A02/MF AO1 DE82006082 7:33631 
NTIS, PC A03/MF AO1 DE82010966 7:33810 
NTIS, PC A03/MF A01 DE82006164 7:33632 
NTIS, PC A03/MF AO1 DE82005885 7:33828 
NTIS, PC A03/MF AO01 DE82005877 7:33633 
NTIS, PC A02/MF AO1 DE82005991 7:34677 
NTIS, PC A02/MF AO01 DE82007248 7:34645 
NTIS, PC A02/MF AO1 DE82006096 7:34831 
NTIS, PC A02/MF AO1 DE82005984 7:33923 
NTIS, PC A05/MF AO1 DE82006169 7:33425 
NTIS, PC A02/MF A01 DE82005978 7:33836 
NTIS, PC A02/MF A01 DE82007169 7:33312 
NTIS, PC A02/MF AO1 DE82005944 7:35237 
NTIS, PC A02/MF AO1 DE82005943 7:33935 
NTIS, PC A02/MF A01 DE82007163 7:34300 
NTIS, PC A02/MF A01 DE82005945 7:34800 
NTIS, PC A02/MF AO01 DE82005986 7:34801 
NTIS, PC A03/MF AO1 DE82004009 7:33747 





2235 
RNC/NS/TM- 
270 
SAI- 


254-81-423-LJ/ PRI-36 
254-81-424-LJ/ PRI-37 


SAND- 
79-8196 
81-0011C 
81-1265 
81-1813-Vol.5-No.7 
81-1908C 
81-2021 
81-2209C 
81-7044 
82-0086C 
82-0102C 
82-0208C 
82-0394C 
82-6001 


212-1493 
254-1377 
213-1402 
631-1248 
09049-1-Vol.1 
SLAC-PUB- 
2829 
SRO- 
819-12 
SRO-NERP- 
7 


8 
ST- 
90/ 80 
STTFUA- 
81/ 11 


4258-158-82 

36 
TRI-PP- 

81-60 


0260 
TUM-RT-KB- 
80/ 2 


Availability 

NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0l1 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AO1 
NTIS, PC A05/MF A01 
Rand Corp., 1700 Main Street, Santa Monica, CA 90406 


Akad. Nauk, Moscow, USSR 
Akad. Nauk, Moscow, USSR 
Avail: Issuing Activity 


NTIS, PC A02/MF AOl1 
NTIS, PC A06/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO01 
NTIS, PC A03/MF AO0l 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 


NTIS, PC A19/MF AO01 
NTIS, PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 


NTIS, PC A0S/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOl 


NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 


NTIS, PC A02/MF A0l 
NTIS, PC A02/MF AO01 


NTIS, PC A02/MF AO01 
NTIS, PC A02/MF A0Ol 
NTIS, PC A10/MF AO01 
NTIS, PC A03/MF A01 
NTIS, PC A08/MF A0l 


NTIS, PC A07/MF A0l1 
NTIS, PC Al3/MF AO01 


See OEFZS-4033 

NTIS, PC A15/MF AOl 
NTIS, PC A03/MF AO01 
See TVA-2902244 


NTIS (US Sales Only), PC A02/MF AO1 


See SAND-81-2209C 


NTIS, PC A03/MF AOl 


Order No. 


DE82006174 
DE82005946 
DE82006173 
DE82005798 
DE82005988 
DE82006981 
DE82006980 


DE82007676 
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